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Ly Frankland Cheney ; 


lim Wright, the chief of the Porpoise Point Power 
Co., tamped the tobacco in his old corn cob, put his 
feet on the desk and tilted back his chair with a con- 
tented sigh. His visions of earthly joy, however, were 
soon interrupted, as the door slid open and in walked 
the boiler-room crew. A husky son of Erin seemed 
to be the acknowledged spokesman, and he wa«. not 
long in making their mission known. 

“Chief,” said he, “we was thinking we would like 
to have a raise.” 

Jim looked them over for a second or two and de- 
cided the chances for a jolly were rather slim. 

“Well, boys,” he said, “I'll see what I can do and 
will let you know in a day or two.” 

\ ‘ The men thanked him and filed out of the engine 
\ room. Jim sat still for some minutes, wondering just 

what he was going to do. The Porpoise Point Power 
‘o. was barely paying expenses and to increase the wages of the six men in the boiler room would bring a roar 
‘rom the management that would put the turbines out of balance. But something had to be done, 

As he straightened up in his chair, his eyes rested on the CO, machine in the corner of the engine room. 
‘his machine had been installed for more than a year, but somehow it had failed to come up to expectations. 
\ bonus had been offered to the watch delivering the highest CO,, but it had only created jealousy. No. 2 watch 
vith a constant load had invariably won the money, and after the third week the others lost interest and refused 
o make an effort. Yet the chief realized that a raise would have to come through the medium of this machine. 

The day was divided into three eight-hour shifts. No. 1 watch, from 12 to 8 p. m., had a light load. The 
urnaces were all thoroughly cleaned and clinkered, and it would be impossible to maintain any sort of CO, dur- 

ng this time. Watch No. 3 were on duty from 4 p. m. to midnight. The load on this run began to fall away 
round 8:30 and continued to drop until midnight, when it reached its minimum. This being the case, it was dif 
icult to maintain a satisfactory CO. during the latter part of this run. The men of these two watches were 
‘cient and capable and as worthy of consideration as those of watch No. 2, where a constant load made pos- 
ible a very high CQO, during the entire watch. <A fireman and helper were on the boiler-room floor during each 
vatch, and after considerable thought the chief tacked up the following notice :’ 

Beginning the first of the week two bonuses will be regularly offered the boiler-room help. The first, a sum of nine dollars, 

be equally divided among the firemen. The second, a sum of six dollars, to be equally divided among the helpers. The 

bove amounts will be paid each week providing that the CO: for the entire week will average 10 per cert. The daily CO: 
1arts will be measured by a planimeter for that purpose. 

The boiler-room help read the notices, but did not appear to grow very enthusiastic. The chief waited for 
‘he idea to sink in and then summoned them. In a straight-from-the-shoulder talk he told them how the in 

reasing cost of everything had affected the company; how the stockholders had received nothing on their in 
estment for a year; how the light commissioners had refused to allow them to raise the rates. He also told 
hem that he realized they were entitled to an increase in salary and if they were willing to do teamwork it 
uld be squeezed out of the coal pile. He urged them to give his plan a trial, telling them if they would make 

honest effort for two months and were still dissatisfied, he would make a fight for a straight raise all around. 

The men were at first skeptical, but the earnestness of the chief’s manner won them over and they finally 
greed to give it a trial. The first two days the planimeter was put on the charts, it showed an average of less 
nan 9; the third day it jumped to 10); at the end of the week the average for the seven days was 105%. 

In going over his back records the chief found the pounds of coal per kilowatt had been from 3.2 to 3.5 
nd the coal consumed each day had ranged from 59,000 to 64,000 Ib. For the week just ended the highest 
ate had been 3.3, which was at least encouraging; but the attitude of the men themselves gave the most satis- 
iction. At the end of the first month the charts were averaging better than 12 per cent. The average cost 
er kilowatt at the board for the preceding month had been 0.017; for the month just ended it was 0.015. Here 
as something real, and the chief determined that they should not lose interest in their work. As the second 
onth was drawing to a close, the old notices were replaced by new ones which read: 

The weekly bonus to be equally divided among the firemen will be fifteen dollars. The helpers’ bonus will be 
) earn the above reward the management expects a weekly average of 12 per cent CO:. 

And the end is not vet. 


ten dollars. 
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By J. KILIAN 


LTHOUGH the climate of Cuba is tropical, ice- 
making and refrigerating plants have not been 
introduced in the smaller communities of the 

island as extensively as might be supposed. It is true 
that the capital city, Havana, has a number of large ice 
plants, but in the interior towns they are few and far 
between. However, where plants have been installed, 
invariably they have proved successful. 

During the war the Vuelta Abajo district enjoyed a 
period of great prosperity due to the increased demand 
for tobacco and the high price obtained, and with im- 
proved conditions there arose a demand for ice in the 
City of Pinar del Rio, which is the capital of the prov- 
ince of the same name and the trade center of the to- 
bacco-growing district. The matter was taken up by 
the Hidro Electrica Pinarena, and after investigation 
a raw-water plant of 12 tons daily capacity was decided 
upon as being of sufficient size for the city, which has 
a population of about 12,000. 

In choosing a site, it was desired to locate the plant 
as near a source of water supply as possible, so the 
building was placed about 600 ft. from the river, which 
was as close as local conditions permitted. The building 
is of tile construction, one story high, faced with a 
smooth cement finish. It is designed along simple lines 
and presents a rather pleasing appearance. The hip is 


supported by wooden trusses resting on pilasters in the 
walls, with a row of columns through the center of the 


building for additional support. The floors are con- 
crete throughout. There are no interior partitions in 
the manufacturing room and large windows provide 
ample light throughout. The manufacturing room is 
76 ft. 9 in. long and 47 ft. 7 in. wide, inside measure- 
ments, by 16 ft. clear height under the trusses. The 
ice-storage room is 34 ft. 7 in. and 18 ft. 6 in. by 10 ft. 
high, and the shipping room is 18 ft. 6 in. and 11 ft. 6 in. 
by 10 ft. high. The building is laid out with a view to 
doubling the c: ipacity of the plant in the future, space 
being provided for duplication of all equipment. 

The ice tank is insulated with pure sheet cork for 
the bottom, the sides and ends being insulated with 
granulated cork. The ice-storage room is lined with 
pure sheet cork plastered with portland cement. This 
room is maintained at a temperature of about 28 deg. F° 
by means of 500 ft. of 2-in. ammonia evaporating pip- 
ing. This piping is connected to the ice-making com- 
pressor and also to a small vertical compressor provided 
to maintain the temperature when the ice plant is not in 
operation. 

In the ice tank are 180 standard 300-Ib. cans in which 
a remarkably fine quality of clear ice is obtained from 
the river water by means of a low-pressure air agitat- 
ing system and a water softener. The latter is neces- 
sary to eliminate the objectionable mineral salts present 


in the river water used. 
16 ft. 3 in. wide. 


The ice tank is 35 ft. long by 
A temperature of 16 deg. F. is main 
‘ained by ammonia evaporating piping immersed in 
brine. Brine circulation is effected by a 20-in. horizon 
tal propeller and a suitable tank partition. 

From the river, 600 ft. distant, the water is pumped 
into a 15,000-gal. storage tank by a 70-g.p.m. electrically 
operated pump, and from the tank it is distributed to 
the ammonia condenser, water softener, etc., as re- 
quired. The tank is always kept filled, providing a four 
hour reserve supply in case of stoppage of the pump. 

All the machinery, with the exception of the smal! 
compressor, is motor-driven, polyphase low-tension cur 
sent being used. The motors are of Swedish manufac 
ture and were secured out of dealers’ stocks in Havana, 
it being next to impossible to obtain shipment of Amer- 
ican motors. The main motor driving the compressor 
is of the slip-ring induction type, 580 r.p.m., and drives 
the compressor at 100 r.p.m. through a double leather 
belt. The smaller motors driving the auxiliaries are 
of the squirrel-cage type. The small compressor is 
driven by a 5-hp. oil engine, an independent source of 
power for this service being considered advisable. 

The water softener is of the intermittent type, the 
continuous type being impractical in this case, owing 
to the water supply varying in quality. This apparatus 
treats a definite quantity of water with a definite charge 
of chemicals. It consists of two treating tanks and a 
chemical tank with necessary connections. While one 
tank is treating the water to be softened, water which 
has already been treated is used from the other for ice 
making purposes. Each tank is 7 ft. diameter by 6 ft. 
high, the whole equipment being mounted on a platform 
in the machine room. Hydrated lime and soda ash are 
the chemicals used. The lime precipitates the calcium 
and magnesium bicarbonates in the water by chemically 
combining with the free and half-bound carbon dioxide 
gas, and converts them to carbonates. The soda ash 
reacts with the magnesium sulphates and forms mag 
nesium carbonate and sodium sulphate, the whole being 
precipitated as insoluble sludge to the bottom of the 
tank. The treated water is removed from the tanks by 
means of a floating pipe which receives the water from 
near the surface. 

No expense was spared to make the plant as nearly 
perfect and permanent as possible, and the ice produced 
is the finest to be seen anywhere in Cuba. The plans 
were prepared for the Hidro Electrica Pinarena by 
Lombard & Co., Havana, and the entire installation was 
made under their supervision. While no speed records 
were made in the building and equipment of the plant. 
its complete erection was accomplished in a reasonable 
length of time, and in the face of conditions, due to the 
world war, which seemed almost insurmountable 


PRINCIPAL EQUIPMENT OF HYDRO-ELECTRIC PINARENA ICE PLANT 

Equipment v Kind Size Use Operating Conditions Maker 

Compressor .. Simple, double-acting.... 84 x 16 in............ Ice-making and cold 

¥ nape : : ; MONEE Nasieabo-sice-ecus Motor-driven, 100 r.p.m. Vilter Manufacturing Co. 
1 Compressor .. Vertical, single-acting... 4 x 6 in............00. Cae SUUOE  oo:6 6cdicincews Oil-engine driven, 200 

: ; MO Nsacecscwwecee Vilter Manufacturing Co. 
1 Condenser . Double-pipe ; tive DO, 32 wh es ce ConGenee AMMONIA VANOT. 66:6 <.00cccccscccccces Vilter Manufacturing Co. 
1 Ice tank PEE. Sees «soe Bee eS BE. ce BOC Is i ose rieccceorose Ammonia evaporating 


Air-agitating 


pipe im brine........ . Vilter Manufacturing Co. 


System . Low-pressure - 100 cu. ft. free air per Agitating water in ice 
ee . et _ ES eer SOT RI Orr Blower motor-driven.... Vilter Manufacturing Co. 
| Water softener Intermittent 210 gal. per hr......... Water purification ..... Precipitation by lime 
Sees ; ‘ eee Wm. Graver Tank Works 
Motor . Slip-ring EEN Savas salcsieensick Drive large compressor.. Polyphase, low-tension, 
Erte 3 a ree Allma 
| Motor Squirrel-cage PM witbids sale isicantus Drive propeller and core Polyphase, low-tension, Electriska Aitehlaget 
aps aaa: on ees 
1 Motor ...+ Squirrel-cage We: o2by bexenteae wees Drive Mower... cise ccccs Polyphase, low-tension, Vasteras, Sweden 
- : ay _ bso Ll 5 ee 
a oe ee, WM, co boas eelwebwoucens Drive small compressor.. Intermittent, 300 r.p.m.. Bolinder, Sweden 
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Drying Out a Generator, Switchboard and 
Motors After a Flood 


sy KENNETH A. REED 





LURING the flood through the Ohio and Ind:- 
1) ana district, some years ago, a large number 
of power plants were flooded, and in many 
cases generators, motors and switchboards were under 
water for a week or longer. Before the water had sub- 
sided, practically all of the large manufacturers had 
gotten every available engineer lined up awaiting the 
call from their customers for assistance in getting these 
plants back into commission. Such assignments were 
not enviable ones by any means. Many animals—-such 
as cats, dogs, rats, ete-——had been drowned in the 
buildings, and the sewers had filled the basements with 
refuse, so that the air was very foul and injurious. 
The work to which I was assigned consisted of dry- 
ing out a small direct-current engine-type generator, 
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several motors, and the switchboard and cables of a 
plant. Upon looking the job over, I found that the ap- 
paratus, which was in a basement, had been entirely 


under water for several days, and the basement floor 
was still covered with about a foot of water and six 
inches of mud and slime. There was no outside source 
of power for drying out the generator electrically, ow- 
ing to the fact that the city light plant had also been 
flooded. The customer’s boiler room was on the same 
level as the power plant, therefore it was impossible 
to raise steam to run the engine and dry out the gener- 
ator by the short-circuit method. It then became neces- 
sary to devise original means whereby the necessary 
heat could be produced and properly applied. After 
discarding several schemes, it was decided to build a 
corrugated sheet-iron house around the entire engine 
and generator, and place two wood-burning stoves in- 
side, with openings made in the walls of the house for 
supplying fuel to the stoves. This was an entirely feas'- 


or i 






ble method, inasmuch as the floor of the engine roon 
was concrete; and it had the additional advantage o/ 
providing room for drying one motor, thereby greatly 
facilitating the total time required to dry out all the 
apparatus. Fig. 1 shows the general plan of the layout 
‘The openings formed by the corrugations were sufficien' 
to allow the moisture to escape from the box. 

After completing the house and drilling holes in thi 
top for the insertion of thermometers, fires were built 
and the temperature inside raised to about 90 ceg. C. 
Arrangements were made for a night fireman, who was 
required to record the temperature readings every 
half hour, to avoid overheating and damage to the ap 
paratus. Practically constant temperature was mair 
tained in this housing for about five days and nights 
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OF EQUIPMENT INSIDE FOR DRYING 
At the end of this time ihe generator was fairly dry 
excepting for some excessive dampness inside the com 
mutator. During this time, however, all the motors iv 
the plant had been dried out by placing them one“at < 
time in the oven with the generator, the drying of tl 
motors of course proceeding much faster than that o 
the generator, because of the great difference in size 
Since the commutator moisture was inside the V 
rings, external heat did not seem to have much effe+! 
on eliminating it, and heating the commutator itsel! 
was decided upon. This was done by running the gen 
erator with the shunt field disconnected and the arma 
ture short-circuited through the series winding, caus 
ing a heavy current to flow and generating a larg: 
amount of heat at the commutator. The voltage unde 
these conditions was very low, consequently there wa 
no danger of the machine breaking down to ground 
However, in order to avoid generating sufficient cur 
rent to damage the armature coils, a portable ammete: 
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was placed in the circuit, as in Fig. 2, and the current 
kept at a safe value by throttling the engine. Blow- 
torches were applied to the commutator, and after short- 
circuit operation for about a day and a half, the machine 
was considered to be in serviceable condition. 

While the generator and motors were being dried out, 
the switchboard was stripped of all equipment, includ- 
ing the switches, instruments, circuit-breakers, etc., af- 
ter which the panels were washed and the iron frame- 
work given a coat of paint. The field rheostat was 

















FIG. 2, ARMATURE SHORT-CIRCUITED THROUGH 


SERIES-FIELD WINDING 


leaned of mud and slime and placed on top of the 
oven over the generator to dry. Upon taking the cov- 
ers off the meters, it was found that they were damaged 
veyond repair in the plant, and it was therefore neces- 
sary to return them to the manufacturer. The circuit- 
oreakers were also badly damaged, but we were able to 
put them in shape for operation, and after cleaning and 
olishing the switches and busbar copper, the board 
vas reassembled in practically new condition. 
The cable ducts were, of course, full of water, and 
‘hen the cable was pulled out the insulation was found 
) have deteriorated to such an extent that it would 
not stand being pulled back into the ducts after. drying. 
New cable could not be secured locally, and in order to 
avoid delay in starting up the plant, the old cable was 
tin across the floor on boards. The customer was ad- 
ised to purchase lead-covered cable for the new leads, 
or no matter how much we might swab and dry out 
he duct lines, there would remain under the floor for 
very long time a considerable amount of dampness, 
hich would have proved very detrimental] to braid- 
vered cable. 
All the details having been completed, the machine 
as brought up to speed and the voltage gradually 
aised. Before reaching normal voltage, how ever, severe 
-parking developed in the form of glowing fire around 
the ertire commutator. This, obviously, was due to 
short-circuits between bars, and when the machine was 
shut down such was found to be the case. About twenty 
vlaces were discovered where the mica had been oil- 
soaked, but not bad enough to break down until after 
had been under water. These places were carefully 
leaned out until good clear mica was reached and then 
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filled with dentists’ cement, which sets very quickly. 
No further trouble was experienced in securing normal 
voltage, which was ascertained by means of a portable 
voltmeter borrowed from the city light plant. No-load 
and full-load voltage points were marked on the field 
rheostat, as there was no other means of determining 
the voltage until the instruments were received from the 
manufacturer, except by using judgment as to the bril- 
liancy of the lights. Full load was put on the machine 
the following day, and all the apparatus operated satis- 
factorily. Nothing remained to be done except to 
mount the meters and install the cable when received. 


Losses in Belt Transmission 
By Cuarces H. HERTER 


Regarding the loss of power occasioned by having 
driving belts either slipping or tightened too much, tests 
enable the writer to qualify statements that the loss 
through slip, under ordinary conditions, ranges from a 
minimum of 5 to more than 15 per cent. If 5 per cent. 
and more was the loss suffered normally in a belt drive, 
leather belting would not be tolerated in an efficient 
power plant. Many examples can be cited where the 
ioss in speed change from one shaft to the other does not 
exceed 1.1 per cent., creep and slip included. When- 
ever the combined loss exceeds 2 per cent., there is some- 
thing wrong with the drive. So many misleading horse- 
power formulas exist for belt transmission that in many 
cases insufficient width of belting is provided, compelling 
the user to resort to excessive tightening to get the 
work done. To correct this evil wide-awake leather 
belt manufacturers: now furnish expert advice gratis to 
intending purchasers. 

Occasionally, one is called in to find a remedy where 
the speed loss is great enough to be disclosed by a cor 
responding loss in production. Ona wire-cloth loom the 
slippage was found to be 4 per cent., causing the mesh 
to be irregular, the tension of the stiff canvas belt fluctu 
ating with the hygrometric condition of the atmosphere. 
A good waterproof leather belt solved the problem. In 
a chocolate factory with an old three-ply leather belt 25 
in. wide, the slippage reached 12 per cent. This was 
remedied by cleaning it and running a 16-in. heavy 
double belt independently on top of it. In an ice factory 
a 125-ton ammonia compressor with an old 30-in. double 
leather belt, saturated with oil, ran at 46 r.p.m. when it 
should have made 56 r.p.m. The loss was nearly 
cent., equivalent to $70 worth of ice per day. This was 
remedied by putting on a new belt. The belt efficiency 
of an identical unit alongside was found to be 98.8 per 
cent. 

A simple way for checking the performance of a drive 
is to ascertain the loss in speed from the driving shaft to 
the driven shaft. Suppose we have an air compressor 
driven by. belt from a constant-speed induction motor, 
diameter of compressor belt wheel, 50 in.; of motor pul- 
ley, 10 in.; speed of motor, according to name plate, 
1,170 r.p.m., but with an accurate tachometer or speed 
counter we find it to be 1,230 r.p.m. at the time of test. 
The belt used is % in. thick. Under favorable condi 
tions and with sufficient width of leather belt, the speed 

> 10.25 
20 X 3025 
= 251 r.p.m., which multiplied by 0.988 to allow for 
creep and slip equals 248 r.p.m. net. If, by actual 
count, the speed of the compressor is found to be only 


18 per 


of air compressor should be equal to 


241 r.p.m., the speed loss isszy show- 


10 ‘ 
FE] OF 3.98 per cent., 
ing that the belt is in poor condition, or probably not 
large enough for the power required. A flexible idler 
properly placed will rectify the trouble and avoid the 








252 


need of excessive tension. A thicker belt is not ad- 
visable because it would not wrap well around the small 
pulley, the outer ply would be overstretched, its circum- 
ference being appreciably greater than that of the pulley. 
It would be hard on the cement, which is expected to 
hold the two plies together. For this reason it is good 
practice to have a belt no thicker than 2 or, at most, 
3 per cent. of the diameter of the smallest pulley used 
with it. 

In calculating the speed change from one shaft to an- 
other it is necessary to figure always from the driver to 
the driven, and to add one belt thickness to each. di- 
ameter. 

For example, a 4-in. motor pulley at 1000 r.p.m. will 
drive a 40-in. pulley at what speed? 100 r.p.m.? No. 
If the belt is 0.25 in. thick, we have 

4.25 in. * 1000 r.p.m. 
40.25 in. 

li the 40-in. diameter pulley is driving at 100 r.p.m., 
will the speed of the 4-in. driven pulley be 1000 r.p.m.? 
No. It will be 

40.25 in. & 100 r.p.m. 





= 105.6 r.p.m. 


——— == 947.05 r.p.m. 
4.25 in. p 


The pulleys are of the same size in both cases. In the 
first case, where the speed is being reduced, the slip may 
be 2 per cent., giving a true speed of 105.6 x 0.98 = 
103.5 r.p.m., while in the second case the slip may be 
1 per cent., the elongation of the belt while on the 40-in. 
driving pulley being less than on the 4-in. pulley because 
of its greater leverage and grip. Therefore the true speed 
cf the 4-in. driven pulley will be about 947 « 0.99 == 
937 r.p.m. 

One writer (Mr. Engler) in Power of July 8, 1919, 
cites an unusual case with a 4-in. double leather belt 
driving a fan. He says it was at first so tight that the 
power input was equivalent to 5S ep. XS 

746 

- 12.98 hp. With a supposed 6-in. diameter motor 
pulley at 1200 r.p.m. the rim velocity is 6 in. x 0.2618 
< 1,200 = 1,885 ft. per min. The pull per inch width 

Oo 
Serre ax: St Me 
1,885 ft. & 4 in. 

One is astonished to learn that, “with this high ten- 
sion on the belt the loss through slip was from 7 to 12 
per cent.” The belt must have been oily and slippery. 
After it had been put in better condition, it was found 
to do its work with a power input equivalent to only 
9.1 amp. * 440 volts 

746 
cent. of the power previously expended. Thus the pull 
per inch width of double belt dropped to 56.8 « 0.414, 
or to 23.52 Ib., and still “the slip under these conditions 
was from 2 to 5 per cent.” 











of belt would therefore be 


5.37 hp., which is but 41.4 per 


(The use of the factor 0.2618 = 7 saves multiplying 
by 3.1416 and then dividing by 12 to find velocity in 
feet per minute.) 

These observations are rather at variance with those 
made by others who find that by keeping the excess ten- 
sion down to 40 Ib. with single belts, or 60 Ib. with 
double leather belts, the loss by creep and slip does not 
exceed 1 per cent. 

In transmitting 5.37 hp., the number of feet of double 
telt 1 in. wide per minute per horsepower figures out, 
ior the motor pulley assumed, 

1885 ft. x 4 in. double , 
SERN aE 1,404 ft. 
5.37 Ip. ; 
Which certainly is sufficient leather to secure an effi- 
ciency of 99 per cent. if the belt is in normal condition. 
In every plant there is a possibility of losses being 
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suffered in the transmission of power by belting, but 
there is no excuse for permitting such losses to con 
iinue. By simply comparing the actual speed change of 
two shafts with the calculated speed change as indicated 
above, the efficiency of the drive can be easily deter- 
mined and brought up to 98 or 99 per cent. Thus a 
substantial saving can be effected at a slight expense, 
because properly proportioned leather belt drives give 
satisfactory service for periods of ten to forty years. 

It is remarkable how well the advocates of direct- 
connected motors and prime movers have succeeded in 
creating a wide impression that belt drives are only 
«bout 85 per cent. efficient. To cite but one convenient 
example, in a paper “The Oil Engineer for Ice Plant 
Service,” read at the International Engineering Con 
gress, San Francisco, September, 1915, and printed in 
the Journal of American Society of Refrigerating Engi- 
neers, September, 1915, page 38, it is recommended that 
the efficiency of the belt or rope drive be taken at 85 
per cent. In reality, with rational design, using suffi 
cent surface, speed and leather, the efficiency of a 
single drive can be made 97 to 99 per cent. 


Power Plant Built in Germany 
During the War 


The photographs on the opposite page are of a 128,- 
CO00-kva. steam-power plant built in the village of 
Zoschovnewitz-Golpa, near Bitterfield, in Prussian Sax 
ony, 75 miles southwest from Berlin. This plant is in 
the center of the lignite district and was put in opera 
tion in the fall of 1918. At present it is supplying 
50,000 kva. to Berlin, but as soon as the necessary trans- 
mission lines are completed the load will be increased t 
near the plant’s capacity. 

In the generator room, upper right-hand corner, are 
eight 16.000-kva. steam-turbine driven alternators, sup- 
plied with steam from 64 boilers. Draft for the boilers 
is obtained from eight stacks 325 feet high. Coal is ob 
tained from the Golpa mine, near the plant, by an auto- 
matic system of cars, as shown in the figure across the 
center of the page. The arrangement of the turbines 
in the power plant differs from American practice in 
that the machines are placed end to end down the center 
ot the turbine room, while in American plants they are 
usually placed crosswise. The frustum-shaped towers, 
to the right in the bottom figure, are evidently cooling 
towers for the circulating water. The German govern- 
tment in line with the plans for the socialization of the 
electric industry has taken over the stock of the com- 
pany that built this plant. 


exports of American coal in much greater quantity 
than has been anticipated is expected to result from the 
determination of Denmark and Sweden to divert im- 
portant portions of their tonnage to the American coal 
trade. This action on the part of two of the European 
countries is thought to be the forerunner of similar 
action by others. The Shipping Board recently called 
attention to the tendency on the part of some European 
countries to keep their shipping in profitable trade routes 
despite the dire need in Europe for coal supply. 


During the entire winter, it is stated by Shipping 
Loard officials, the vessels in the New England coal 
trade have been operated at a loss. In order to make 
ihis service self-sustaining an increase of 75c. per ton 
in the coal rates from Hampton Roads and Paltimore to 
Boston and other New England ports has been put into 
effect. The increased rates will permit of no profit on 
these vessels, it is said. 
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Steam-Turbine Governors—Shaft Governors of 
Terry Turbines 





Describes the shaft governor, emergency gov- 
ernor and governor valves used on the Terry 
turbine. Directions are given for their adjust- 
ment and care. 





LTHOUGH the Terry Turbine is built in many 

sizes, the general design of the governing mech- 

anism employed is the same. Greater powers 
required for the larger frames make it necessary to use 
iarger parts throughout, but its design is not altered. 
The shaft governor is of the usual flyball type and is 
mounted on the end of the turbine shaft as shown in 
Fig. 1. The detail structure of the governor itself is 
shown diagrammatically in Fig. 2. Under the action of 
centrifugal force the governor weights A tend to sep- 
arate. Rocking about the knife-edges B the weights 
push against the governor slide J, which is a movable 
member inserted in the end of the hol-ow shaft. Its 
motion is resisted by the main governor spring C acting 
against the governor spring yoke H, the yoke pass- 
ing through milled slots in the shaft and acting against 
a hardened steel pin. The motion 
of the governor slide J is transmit- 
ted through a ball or ball race to 
a lever or series of levers which 
operate the governor valve. The 
governor slide / is _ protected 
against wear from the governor 
weights by a hardened steel shoe, 
which is secured by the governor 
yoke pin. An adjusting nut G is 
provided to vary the compression 
of the spring C. 





























Pics. i. 


AND GOVERNOR VALVE 


By altering the adjusting nut G a change of speed 
may be obtained—tightening the nut increasing the 
speed, slacking it off decreasing it. Adjustment from 
the nut G is only designed to alter the speed within the 
range of the governor capacity, as greater changes in 
speed would be liable to tax the governor weights and 
spring beyond their safe limit of strength. To obtain 
greater changes in speed, it is therefore necessary to 
procure heavier or lighter weights with the correspond 



















SECTION OF TERRY TURBINE SHOWING STANDARD FORM OF GOVERNOR 


ing strength of spring. These may be obtained from 
the builder. After making adjustments, it is necessary 
to move the governor spring yoke H back to a central 
position so that it does not rub on the shaft. 

Most governor troubles can be avoided by keeping 
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SECTION OF SMALL TERRY SHAFT 
GOVERNOR 





FIG. 2. 


all parts of the governing mechanism clean, properly 
lubricated and in good adjustment. When troubles 
occur, they can usually be 
classified as overspeeding or 
as hunting (periodic speed 
fluctuations). Hunting may 
] be produced by improper 
valve setting or by sticking 
or lost motion in some part 
of the governor mechanism.: 
There is a spring provided 
to take up lost motion in the 
governor mechanism, 
marked “Governor Valve 
Spring” on Fig. 5, which 
may be tightened by turn- 
ing the “Lower Valve 
Spring Seat,” shown in the 
same figure. Sticking in the 
valve or stem may easily be 
detected by pushing in on 
the valve stem and observ- 
ing if it moves steadily. The 
valve-stem spring should readily pull the valve out 
again. <A sticking valve or stem may be caused by a 
bruise or a bend in the stem, too tight valve-stem pack- 
ing, the presence of rust or scale on the valve itself, or 
misalignment between the valve and the governor lever. 
The corrections for these difficulties are obvious. Stick- 
ing in the governor is usually produced by a gummy 
slide or by the rubbing of the governor-spring yoke 
against the shaft. A thorough cleaning with kerosene 
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will usually eliminate the difficulty. If, when running 
al very light loads with all the jets open, the governor 
valve has a tendency to draw shut, the governor-valve 
spring shown in Fig. 5 should be tightened. Over- 
speeding at very light loads is caused by a poorly set 





FIG. 3. TERRY EMERGENCY GOVERNOR 
or a leaky valve. 
plained later. 
Terry emergency governors are usually set to shut 
off the steam to the turbine when the speed reaches 
about 10 per cent. above the operating rate. The form 
of emergency governor used on smaller Terry turbines 
is called the ring type, which is shown in Fig. 3. The 
‘ing A mounted on the back of the governor disk is 
pivoted at B and is limited in its movement by the stud 


The setting of the valve will be ex- 





FIG. 4. ANOTHER TYPE OF TERRY 


GOVERNOR 


EMERGENCY 


C. Normally, the ring is held concentric against the 
tud C by the spring D. As the ring is slightly unbal- 


anced, centrifugal force tends to make it run eccentric. - 


When the centrifugal force becomes great enough to 
overcome the compression of the spring D, the ring 
flies out to the limit of its travel and runs eccentric, 
aitting the trigger E, which closes the emergency valve. 

The spring is held in position by a projection at the 
center which rests in one of the holes (shown dotted) 
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on the hub of the governor disk. To lower the speed at 
which the emergency governor will operate, move the 
spring toward the pivot B with a screwdriver, and to 
increase the speed move it away from the pivot. 
Another type of emergency governor is shown in 
Fig. 4. A lever A is pivoted on the stud B and is lim- 
ited in its movement by a pin placed at the point C. This 
pin has about 3%; in. clearance. When the speed be- 
comes high enough, the centrifugal force overcomes the 
pressure of the spring and the lever 4 flies out, striking 
the trigger D, which closes the emergency governor 
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FIG. 5. STANDARD TYPE OF TERRY GOVERNOR VALVE 


valve. This governor may be adjusted by altering the 
pressure of the spring with the adjusting screw Fk. .\ 
setscrew F is provided to lock the adjusting screw. 

Emergency valves are of the butterfly type and are 
operated by a strong spring when released by the emer 
gency governor. It is important that the packing in the 
stuffing-box be well lubricated and the stem always free 
to move. 

Once a week, if the turbine is shut down that often, 
trip the emergency governor by hand. The turbine 
should stop or slow down considerably with the throttle 














FIG. 6. THE TERRY SHAFT GOVERNOR 
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FIG. 7. ANOTHER FORM OF TERRY SHAFT GOVERNOR 


wide open. The trigger should clear the governor lever 
A, Fig. 4, or ring A, Fig. 3, by not more than 7g in. 
when the turbine is turned over by hand. 

The governor valve now used on ali Terry turbines 
is known as the bushing type (see Fig. 5). The con- 
struction is such that it permits removal of the valve 
and seats for inspection or 
repairs without removing 
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another mark on the valve stem opposite the stuffing 
box nut. The distance between these marks gives the 
valve opening and may be adjusted by turning the valve- 
stem in the valve-stem spring holder, being sure to 
readjust the locknuts at each end of the spring holder. 
Always be sure that the governor valve closes tight when 
the governor weights are all the way out. This is im- 
portant with any governor. 

The general appearance of a Terry shaft governor is 
shown in Fig. 6, and a small turbine for generator drive 
with motor connection to the governor for independent 
speed control is shown in Fig. 7. 


GOVERNING TURBINE-DRIVEN PuMP 


Turbine-driven centrifugal pumps, particularly for 
boiler feed, such as Fig. 8, are widely used. The go 
ernor valve is on the steam line to the turbine, is actu 
ated by the pressure in the pump discharge line, and 
acts on the turbine as a throttling governor. In addi 
tion, the turbine is provided with the usual flyball gov 
ernor, which is set for higher than maximum normal 
pressure. This protects the turbine against overspeed 


By a ruling of the Industrial Board, Department ot 
Labor and Industry, Commonwealth of Pennsylvania, 
Harrisburg, Penn., adopted Jan. 13, 1920, and operative 
Feb. 12, 1920, no person shall be allowed to carry 
matches or other flame-producing device into any work- 
room or other portion of a building wherein people are 
employed and where ether is manufactured, rectified or 
handled daily in quantities exceeding one-half gallon. 
In such places where there is a possibility of ether 
vapor being present, electrical or other apparatus, 
such as switches, motors, etc., capable of giving off 
sparks, shall not be permitted. Electric lighting systems 
shall be placed in tonduits with vapor-proof globes. 
Open flames of any kind shall also be prohibited. 


It is estimated that the output of the central stations 
in the United States in 1919 was approximately 30,300,- 
000 kw.-hr. The total revenue is estimated at approx- 
imately $601,000,000. This is an increase of 2.1 per 
cent in output and 13 per cent in income over 1918. 





the steam connections. <A 
strainer is always supplied 
to prevent solid matter from 
injuring the turbine nozzles 
and wheel. Its principle of 


operation can be readily 
seen from the figure and 
needs no further explana- 
tion. 


All Terry governor valves 
should be so adjusted that 
their maximum travel is 
one-eighth of the valve di- 
ameter; that is, a 3-in. valve 
should have a 3¢-in. maxi- 


mum opening. To check 
this travel, push in on the 
valve stem -until the valve 


seats when the turbine is not 
running. Make a mark on 
the valve stem opposite the 
edge of the stuffing-box nut, 
then pull out on the stem 
as far as the governor mech- 
anism will permit and maké 





FIG, 8. 


STEAM TO TURBINE GOVERNED BY 





FEED-WATER PUMP GOVERNOI: 
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Standard Meter Rates—Demand Rates 





This is the third and last of three articles on 
standard rate forms and deals with the second 
yroup of standard rate forms, known as demand 


rates. Four different standard demand-rate sys- 
tems are discussed. Examples are given to show 


how these rates are applied in calculating bills. 





NDER the subject of “demand rates,” there are 
four different standard rate systems in general 
use, these being (1) flat demand rate, (2) 
Wright demand rate, (3) Hopkinson demand rate, and 
(4) Doherty, or three-charge rate. These will be con- 
sidered in the order noted. As mentioned in a previous 
article, the definitions given are those as approved by 
ithe Rate Research Committee of the National Electric 
i.ight Association. The term “demand rate” is ap- 
plicable to any method of charge for electric service 
that is based on the maximum demand during a given 
seriod of time. The demand is expressed in such units 
as kilowatts or horsepower. Maximum-demand _ indi- 
cators or graphic meters are used. The demand rate 
las its basis in the customers’ installations or maximum 
-equirements in a certain period of time. It deals with 
the matter of connected load on the job. 


FLAT DEMAND RATE 


The term “flat demand rate” is applicable to any 
method of charge for electric service that is based on 
the consumer’s installation of energy-consuming de- 
vices, or on a fixed sum per customer. This rate is 
usually arranged on a basis of so much per watt or 
kilowatt, per month or for a longer term. Again, this 
‘ype of rate is developed frequently at so much per 
‘onsumer per month or per year, segregating the dif- 
ferent classes of consumers into unit groups, each group 
‘overing a certain character and extent of service. The 
estimated demand, or the quantity of electric energy to 
be used, is an important consideration in the establish- 
ment of the flat rates. No meters are used. 

The history of the flat-rate charge system dates back 
\o the beginning of commercial electric service, for the 
lirst rates were arranged on this basis. For house and 
residence service a certain charge was made per 16-can- 
‘lepower lamp per month, varying in different local- 
ities, as 40, 50 and 60 cents, and with minimum bill to 
be one dollar. As to be expected, many difficulties were 
encountered in the use of this type of rate in a general 
vay. Careless people would allow their lights to burn 

tinuously and beyond the point of needed utility; 
lishonest persons would burn more lamps than enti- 
‘led to under their contract with the utility company ; 
vhile in the matter of motor and other industrial serv- 
ce, like cenditions prevailed. The fundamentals of 
iperation dealt with the consumer being thoroughly fair 
nd honest, but this wasn’t always so. 

Thus, when meters were introduced, the employment 

{ flat rates decreased, and for a number of years they 
vere almost in discard. The flat demand rate, however, 

now regaining considerable popularity and is being 
used particularly for small consumers, such as residence 
and similar service. The type of rate makes it applic- 


ble to modification with the use of the “step” or 
block” method of computation, as discussed in the is- 
ie of Feb. 10. 


A typical schedule from under the flat 





By LEROY W. ALLISON 


demand rate would be worked out along the following 
jines: $1 per month for each 50 watts of installation 
connected, applying primarily to small consumption; 
$30 per year for each horsepower of connected load; 
$45 per year per kilowatt for each of the first 25 kw. 
of maximum demand; $35 per year per kilowatt for 
each kilowatt in excess of 25. 

Taking a typical example to show the method of cal- 
culating, assume that a consumer has a connected load 
of 400 watts. Under the flat rate of $1 per month for 
each 50 watts of installation connected, the monthly 
charge would be 

400 * $1 we 
—_-—~ — $8 
50 

Considering another instance, assume a maximum 
demand of 50 kw. per year for an installation, on the 
basis of $45 and $35, previously noted. This would 
work out 


5 $1,125.00 
5 875.00 


Do bo 
win 


Yearly total $2,000.00 


An example of a modification of the flat demand rate 
Ly the use of the “step” system is afforded in the pres- 
ent plan of lighting service of a Middle West central 
station. The basis of operation is as follows: For the 
first 30 hours’ use of the customer’s demand, a charge 
of 8c. net per kilowatt-hour ; for the next 60 hours’ use 
of the customer’s demand, a charge of 6c. net per kilo- 
watt-hour; for all further use of the customer’s de 
mand, the rate is 3c. per kilowatt-hour. 

The customer’s demand is based on the number of 
lamp outlets, the first 10 lamp outlets being rated at 30 
watts each, the next 20 lamp outlets at 20 watts each, 
and all other outlets at 10 watts each. An an illustra 
tion, the demand for a house with 35 lamp outlets 
would be 750 watts, and if 100 hours’ use was made of 


this demand, the total charge would be as follows: 


Hours’ Use Watts Demand Kw. Cents Per Kw.-Hr. ‘Total 
30 x 750 22.5 at $1.70 
60 x 750 45.0 at 6 2.70 
10 x 750 7.5 at 3 0.225 


Potal ....100 


oa S475 
Accordingly, on the foregoing basis a consumption of 
7) kw.-hr. would average 6.16c. per kilowatt-hour. 


Wricut DEMAND RATE 


The term “Wright demand rate” applies to that 
method of charge in which a maximum price per unit 
is charged for a certain amount of electric energy, and 
one or more reduced prices per unit are charged for 
the remainder, on the block principle, in accordance 
with a schedule based on the use of the maximum de 
mand. This method of charge was developed by 
Arthur Wright and has come into extensive use for 
general lighting, commercial lighting, retail power and 
wholesale lighting and power. It is baged on making 
a charge according to the number of hours’ use of the 
maximum demand requirements. In other words, for 
the first hour’s use per day, or aggregating 365 hours 
per year of maximum demand, the consumer pays a 
higher rate than for electric energy used in excess of 
the maximum. The Wright maximum-demand meter 
has become popular with central stations in connection 
vith this now standard rate form. This method of 
rate computation in graphical form, plotted for a rate 
variation of from 9c. to 3c., is shown in Fig. 1. This 
curve is based on the following schedule: 
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lor electric energy used equivalent to or less than 
the first 30 hours’ use per month of maximum demand, 
Yc. per kw.-hr. For consumption equivalent to or less 
than the next 30 hours’ use per month of maximum 
demand, 5c. per kw.-hr. And for all electric energy 
used per month in excess of the equivalent of 60 hours’ 
use of the maximum demand, 3c. per kilowatt-hour. 

As an example, assume that a consumer has a total 
connected load of 1000 watts, with a demand, estimated 
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RIG. 1. GRAPHICAL REPRESENTATION OF WRIGHT 


DEMAND RATE 


or measured, of 800 watts. On the basis of 30 hours’ 

use of this demand (800 watts), the total is 800 < 30 

= 24,000 watt-hours or, 24 kw.-hr.; this is the full 

amount to be charged for at the 9c.- and 5-c. maxi- 

inum-demand rates. Say that the monthly consumption 

is 60 kw.-hr., the charge would be calculated as follows: 
24 kw.-hr. @ 9c. = $2.16 


24 kw.-hr. @ 5c. = 1.20 
12 kw.-hr. @ 3c. 0.36 
60 kw.-hr. Total. ...$3.72 


in cents divided 
problem, equals 


The average rate equals total cost 
Ly total kilowatt-hours or, in this 
372 -- 60 == 6.2c. per kw.-hr. These values are indi- 
cated in Fig. 1 by the dotted lines. One of the prom- 
inent advantages of this method of rate calculation is 
found in the fact that it tends to encourage greater 
hours’ use of the maximum demand, as the energy ex- 
cess charges are low. 


HopkKINSON DEMAND RATE 


The term “Hopkinson demand rate” applies to that 
method of charge which consists of a “demand charge,” 
(a sum based on the demand either estimated or meas- 
ured, or the connected load) plus an “energy charge” 
(a sum based on the amount of energy used). This 
comes under the term of a “two-charge rate.” This 
rate, officially defined, is applicable to any method of 
charge for electric service in which the price per unit 
of metered electric energy for each bill period is based 
on both the actual or assumed quantity of electric en- 
ergy consumed and the actual or assumed capacity or 
demand of the installation. 

The Hopkinson rate takes its name from Dr. John 
Hopkinson, who presented its possibilities in 1892, after 
extensive central-station investigation and covering 
practically every phase of operation and expense. He 
held to the theory of the necessity for a fixed charge to 
be defrayed by the consumer, and according to his de- 
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mand for power to cover the “readiness to serve” cost 
of production and distribution. The value of Dr. Hop- 
kinson’s work can be fully appreciated when it is stated 
that the majority of rate forms in use today are based, 
either in whole or in part, on his basis of assumption 
and computation. 

In the Hopkinson demand rate the “demand charge” 
or the “energy charge,” or both, may be of the block- 
vate type. The diagram, Fig. 2, sets forth this rate 
basis, taking 6, 4, 2 and Ic. per kilowatt-hour, for re 
spective amounts of consumption. 

Considering a practical example of the method of 
figuring rates under this system, assume a “demand 
charge” and an “energy charge” as follows: 

Demand charge—$2.50 per month per kilowatt fo: 
the first 50 kw. of maximum demand in the month; $2 
per month per kilowatt for the excess of maximum d« 
mand over 50 kilowatts.. 

Energy charge—6c. per kw.-hr. for the first 1000 
kw.-hr. used per month; 4c. for the next 2000 kw.-hr. ; 
2c. for the next 2000 kw.-hr.; and lc. per kilowatt 
hour for excess over 5000 kw.-hr. used per month. 

Now, assume that the consumer has a demand of 100 
kw. and uses a total of 8000 kw.-hr. in a month, the bi!! 
would be calculated as follows: 





50 kw. $2.50 = $125 

50 kw. x 2.00 = 100 
100 Total demand charge $225 

1000 kw.-hr. b 4 6c. = $ 60 

2000 kw.-hr. x == 2 

2000 kw.-hr. x 2. = 

3000 kw.-hr. ~ e= 
8000 kw.-hr. Total energy charge 21 
Total bilt........ $435 


The average rate is 43,500 ~ 8000 — 5.437c., and is 
indicated with the other items on the curves, Fig. 2, by 
dotted lines. As will be understood, the “demand 
charge” holds at the same figure from month to month, 
or as long as the maximum demand remains unchanged. 
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The “energy charge” is the fluctuating element, varying 
f-om month to month in accordance with consumption. 

The term “three-charge rate” is applicable to any 
method of charge for electric service in which the 
charge made to the consumer for each bill period con 
sists of, (a) a sum based on the quantity of electric 
energy consumed, (b) a sum based on the actual or 
assumed capacity or demand of the installation, and (c) 
a charge per consumer. 








Accordingly, a definition of the Doherty or “three- 
charge” rate would be: That method of charge which 
consists of a “customer charge,” or a charge per cus- 
‘omer per meter; plus a “demand charge,” a sum based 
on the demand, either estimated or measured, or the 
connected load; plus an “energy charge,” a sum based 
on the quantity of electric energy used. This rate may 
he expressed in either the “block” or the “step” form, 
ierms that have been previously explained. As will be 
noted, this system adds a customer charge, or meter 
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charge, to the demand and energy charges, which are 
covered in the Hopkinson demand-rate schedule. 

The Doherty charge was developed by Henry L. Doh- 
erty, New York, and presented before the National Elec- 
tric Light Association in 1900, and has become useful for 
‘ertain phases of power service. The first two charges 
enforced, “customer charge” and “demand charge,” are 
designed to cover the cost of “readiness to serve,” while 
ihe third, or “energy charge,” provides for the actual 
‘onsumption. Again, in further explanation, the cus- 
iomer and demand charges cover the average cost of 
service connections to the central station. 

The typical curves in the diagram, Fig. 3, show the 
basis of the Doherty rate, at 5c. and 3c. per kilowatt- 
.our for amounts of consumption as expressed in the 
‘ollowing example; the curve covering the average rate 
per kilowatt-hour indicates effectively the decrease in 
harge as the consumption increases. 

The method of figuring a bill under this rate is very 
similar to that used for the Hopkinson rate, previously 
lescribed, simply adding another established charge to 
he form. Taking a typical example: 

Customer Charge—-$1 per month per meter. 

Demand Charge—$2.75 per month per kilowatt for 
he first 40 kw. of maximum demand in the month; 
32 per kw. for excess of maximum over 40 kilowatts. 

Energy Charge—5c. per kw.-hr. for the first 1000 
kw.-hr. used per month; 3c. per kw.-hr. for excess over 
1000 kw.-hr. used per month. 

On this rate basis assume that the consumer has a 

lemand of 100 kw. and uses a total of 4000 kw.-hr. in 
month, the bill would be computed as follows: 


$ 1.00 Customer charge 

40 kw. X $2.75 = $110.00 

60 kw. x 2:00 = 120.00 

100 230.00 Total demand charge 
1000 Kw.-hr. X Se, == 50.00 
3000 kw.-hr. X ae = 90.00 
4006 140.00 Total energy charge 

Totmt Gil.... <<. $371.00 
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The first two charges noted are uniform from month 
to month unless a change is made in the installation 
and, consequently, in the maximum demand. The last 
charge varies from month to month as the total amount 
of electric energy fluctuates. 

For additional explanation of the reason for the de- 
mand and energy charges brought out in the Hopkinson 
and Doherty rate schedules, it should be noted that 
these cover specific functions of central-station opera- 
tion. The demand charge represents the return on the 
necessary investment to carry the maximum load that 
the consumer will have. It does not include any charge 
for the actual electric energy used. On the other hand, 
the energy charge is a charge proportional to the kilo- 
watt-hours, horsepower-hours or lamp-hours, consumed ; 
it does not contain any investment charge or overhead 
commercial charge, but such items as labor, fuel cost 
and supplies. 
















































































Season Fluctuations in Boiler Industry 


It may surprise many to know that there are seasonal 
fluctuations in the boiler business, but such appears to 
be the case from statistics compiled by A. G. Pratt, vice 
president, Babcock & Wilcox Co., and recently pre- 
sented before the meeting of the American Boiler Manu- 
facturers’ Association in New York. The data, as 
shown by the accompanying chart, cover water-tube 
boilers for the years 1907 to 1913, inclusive, this cover- 
ing a period of normal or nearly normal business activ- 
ity throughout the country. Any figures for 1914-15-16 
would show the effects of the war in Europe, and 1917- 
18 would, of course, be extremely abnormal, as boilers 
for war purposes were required in excess of the maxi- 
mum production of the manufacturers. Sales during 
1919 were not included, as that year was considered ab- 
normal; in the first five months general business condi- 
tions were unsettled, and practically no buying of any 
character was done; during the last seven months busi- 
ness was extraordinarily good, due to returning confi- 
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dence in the business situation. The figures were taken 
not only from the sales of the Babcock & Wilcox Co., 
but from several other large boiler manufacturers. 

The sales for each month of each of the years in 
question were listed and divided by the number of years 
considered, which gave the average for each month. 
rom this the ratios between the actual and the average 
monthly sales for the entire period were found and 
plotted. The figures plotted on the chart show, first, 
that the sales were equal to or above normal from 
February through July and again in December ; second, 
that sales were below normal in January and from 
August through November ; third, that sales in different 
periods vary from a maximum of 120 per cent to a mini- 
mum of 70 per cent normal. 
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Va OW ‘ine announced Pop as he walked into 
Jimmy’s room and threw his hat on the 
hed and himself in the softest rocker, 

“we're fired!’ The old chief let his lower jaw hang 

to give, as the advertising men say, “atmosphere” to 

his scene. 
“Fired? What do you mean?” blurted Jimmy. 
“Well, we're fired outa the ol’ steam plant, an’ to- 
morrer we goes up the creek an’ we takes the new hydro 
plant in hand. They’s also the mere trifle of a fivespot 

a week raise in it for you.” Pop put his thumbs under 

his suspenders while he watched the effect on Jimmy. 








KEG. 1. 
ERN 


PRINCIPLE OF MOD- 
PILOT VALVE 


BIG. 2. 


VIEW OF BYPASS 
VALVE 


“As yer might expect, I’m gonna be the boss an’ you 
the feller wot does the work!” 

“Whigh means, Popsie, that in about a year I'll be 
be ss 

Pop hurriedly changed the subject, as things were 
not taking the proper path. 

“We'll git busy while th’ gittin’s good. We was 
a-talkin’ the last time about pilot valves an’ such like. 
| made a skitch of a pilot valve simplified so that you 
could git th’ idee easy. Now, here (refer to Fig. 1) 
is a drawrin’ that IT made which shows the principle of 
the modern valve. Now git me when I says that this 
one ain’t the only pebble on the beach, nor is it the only 
way or style that they can be made in. The fundy 
mental idee of a pilot valve is that a dingus that must 
be delicate an’ easily operated in order not to jim the 
sensitiveness of the governor flyballs, moves a little 
an’ in so doin’ calls into action a larger valve which has 
the necessary valve area to distribute the oil to the 
servomotor without excessive friction. There it is in a 
nutshell.” 

Jimmy fixed his gaze on Fig. 1, and a dozen possible 
evcles of operation passed through his mind. 


“Now it works this way,” resumed the old chief. “In 
the center of the drawrin’ is located the exhaust port, 
which couldn’t be shown very plain. On the left-hand 
side is the pressure-oil port. So, now, you sees that | 
has two litttle grooves cut in the body of the valve casing 
above and below the floating piston. Their purpose 
is to keep pressure oil always on both sides of the 
floatin’ piston so that it is balanced an’ therefore easily 
movable. The same ports or grooves helps keep the 
pilot-valve stem balanced although the balancin’ idee 
ain't carried out in my design. To be right, the valve 
stem should be of the same size where it passes through 
the valve body at the top, an’ the lower end ought go 
through the valve body, too. Then you has no end pres- 
sure on the valve stem an’ the thing is balanced, seein’ 
as how the side pressures neutralize themselves all 
around the valve stem. 

“The floating piston has a few small grooves cut in 
the extreme faces in order to let the pressure oil git to 
the upper an’ lower faces to carry out the balancin’ idee, 
or otherwise the thing might settle down at the bottom 
of the valve body an’ fergit they was a job to do. When 
the speed is normal, both valves assumes a central po 
sition as shown on the drawrin’. As soon as a change 
in speed occurs, let’s say that some load has gone oft 
the unit an’ that the turbine is now runnin’ too fast, 
then the pilot-valve stem will move downward, in the 
deerection of the arrow. When that happens, the hol 
low space at the top of the floating piston is uncovered 
an’ the pressure oil that was in that space rushes 
through the small port B an’ drains into the exhaust. 
This produces a severe case of what steam engineers 
calls wiredrawrin’ at the little grooves marked A an’ 
a unbalanced condition of pressure, the oil pressure bein’ 
still workin’ full on the bottom of the floating piston 
an’ a hull lot less on the top. The result is that the 
floating piston is forced to the top of the valve body an’ 
the trapped oil passes through the port PB to the exhaust. 
In so movin’ to the top of the valve body, the port 
marked ‘to open gates’ is connected with the exhaust, 
an’ the other, marked ‘closing side of servomotor,’ is 
connected with the pressure oil port. The turbine gates 
is then moved an’ the restoring mechanism returns the 
pilot valve stem to its proper place, which reverses the 
condition of affairs an’ returns the floatin’ piston to its 
normal place.” 

“T must admit that I understood that, only I guess 
that the actual work is done in about one-tenth of a 
second,” said Jimmy. 

“Yep, I reckon as how it don’t take more then a dern 
small part of a second to do the hull thing.” 

“I suppose,” commented Jimmy, “that those pilot 
valves have to be made just so to keep down leakage 
and that it takes very accurate work to produce a satis- 
factory valve. It seems to me that if the leakage was 
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much more on one side of the floating piston than on 
the other, it would tend to make the governor act with- 
out the flyballs getting in on the deal at all.” 

“Yep, that could happen. Pilot valves an’ floatin’ 
pistons is usually ground to the exact size, an’ the clear- 
ance ain’t usually more than two or three thousandths 
of an inch. In most governors, the pilot valves has the 
ports for the pressure oil an’ the exhaust ports chipped 
to a jig so that they comes in the right place, ’cause 
foundry work might make the ports come too much 
either one way or t’other. The valve stem is usually 
made of steel which has about 3% per cent of nickel 
which gives it great toughness, an’ the floating piston 
an’ valve body is often made of Govamint bronze, the 
same bein’ 88 parts copper, 10 tin an’ 2 zinc, which is a 
good mix an’ lasts long under the throttlin’ an’ wire- 
drawrin’ that must an’ does occur in sich a valve.” 

“You said something about there being a gear pump 
to these governors. Is there any particular reason that 
the builders prefer them to piston or plunger type 
pumps ?” 

“Yep, they’s quite a few reasons. One is that a gear 
pump is a small, compact thing that can be driven at 
high speed, an’ when they is made good they has good 
mechanical an’ tightness efficiencies. Another, which 
kinder follows from the first, is that they are easy to 
get into the small spaces that people thinks governor 
pumps should occupy an’ that they can be made quite 
cheap, although don’t git the idee that them gears, which 
is usually made o’ 3% per cent nickel steel an’ has cut 
teeth, comes free.” 

‘What gets me is how they can get those gears tight 
enough so that they won’t leak half the oil that they 
pump.” 

“Oh, that’s toler’ble easy. Them gears is turned 
about three or four thousandths less than what the gear 
case is bored, an’ the side clearance is usually made 
two thonsandths on each side. When the clearances is 
less than what I told yer, they is a strong tendency for 
the pump to heat up. If the heatin’ continues long, the 
cil is liable to break down an’ lumps of carbon be de- 
posited in the pipes, jes’ the same as carbon will be 
deposited in fuel-oil headers if the oil gits too hot.” 

“But governor oil is refined, isn’t it?” insisted Jimmy. 

“True enough! That don’t prevent it from boiling if 
it gits too hot, does it?” 

“S’pose not. I suppose, though, like water, that the 
fact of the oil being under pressure raises its boilin’ 
point and that the decomposition point must be some- 
where near there.” 

“T don’t know about that, son. All I knows is what 
I told yer, that the oil does break down after long use 
at high temperatures an’ high pressures. The use, it- 
self, at high pressures ain’t so bad; but it’s the high tem- 
peratures that kills it purty quick.” 

“That brings back a thing I wanted to have thrashed 
out—how do they know how large to make these servo- 
motor cylinders?” 

“It depends how you wants me to answer that ques- 
tion. If you wants to know just what force it takes to 
move them turbine gates at any point, I’m afraid that I 
can’t answer it. The problem of the pressures on the 
front an’ back sides of a gate is a deep one. Most 
iuilders uses an empirical formula which has enough 
a to it that they is safe. Their rule is about like 
this: 

“Multiply the horsepower of the turbine by 40 if the 
turbine has inside gate mechanism an’ divide the prod- 
uct by the square root of the head. This gives the foot- 
pounds of energy that the governor cylinder should 
have. If the governor handles a unit with outside gate 
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mechanism, that meanin’ one with the governor connec- 
meg out of the water, use a constant of 50 instead of 
40.” 

“The capacity of the governor in foot-pounds is the 
area of the cylinder in square inches times the oil pres- 
sure in pounds per square inch, times the stroke in feet, 
ain’t it?” 

“Certainly. You got it that time, Jimmy. They is a 
small loss due to friction, but it don’t amount to much. 

“Now I wants you to take a look at Fig. 2. This is 
a bypass valve. The idee is to lighten the work on the 
motor that drives the oil pump, or whatever source of 
power is used. When the pump has generated suffi- 
cient pressure to overcome the leakage in the different 
joints, if no bypass valve is used the pump pressure will 
build up an’ increase, taking a lotta power for no good 
use. Just as soon as the right pressure exists in the 
pipe from the pump to the pilot valve, the bypass valve 
is opened an’ the oil passes back into the sump tank, 
relievin’ the pump of all the extra work that it would 
git from havin’ the pressure build up on it. You see 
that the tension on the spring can be changed by screwin’ 
up on the setscrew an’ the pressure changed accord- 
ingly.” 

“Now tell me what that little port that is drilled 
through the setscrew is for.” 

“Nothin’ more than a hole to let the trapped oil get 
through when the valve opens. They’s always some 
little oil gits through the valve-stem clearance up into 
that space, an’ that hole is jes’ a drain.” 

“Now why couldn’t the whole thing be done elec- 
trically? I mean the governing of the unit and all that 
sort of thing?” Jimmy was getting pretty deep into 
one of his inventive moods. 

Pop leaned back in his chair and gazed steadily at 
something that was not where he gazed. “I heerd tell 
o’ somethin’ like that an’ I’ll tell yer about it. They 
once was an engineer feller who invented one o’ them 
critters, an’ I has the patent specifications down in my 
carpetbag some place. One of the engineers of a promi- 
nent turbine company said that to his best knowledge 
and belief the thing was divided into three parts. One 
part, the first, was quite simple to understand to the 
ordinary mechanical engineer with about ten or twelve 
degrees after his name an’ who was born on the 31st 
of February. The second part, along with the first, was 
understandable to the inventor an’ the Lord, but beyond 
any other human bein’. The last part the Lord has long 
since given up in despair, an’ the inventor only had a 
shadowy idee of it himself. They never was any gov- 
ernor made after his specification, an’ they most likely 
never will be.” 

“But, Popsie, can’t it be done?” insisted Jimmy. 

“Tt would seem that it can be done, son, but the time 
don’t seem to be ripe now. It seems to me that it will 
be done that way some time in the future, and maybe 
it will be some solenoid-operated critter which will 
exert a pull or thrust proportional to the current flowing 
in the circuit. That might be connected to the gates in 
some way an’ like a voltage regulator it may be the 
right trick.” 

The French Alpine regions of Dauphiny and Savoy 
have become the centers of electric-steel making ; 1,045,- 
000 hp. is supplied by the French Alps today, against 
70,000 in 1890. This hydraulic power represents the 
equivalent of 6,270,000 tons of coal. Of this total, 


metallurgical operations absorb 303,000 hp., chemical 
operations 255,000, while the remainder is divided be- 
tween other industries and light and traction service.— 
Iron Trade Review. 
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Dispatching Method of Operating 
Boiler Plant 


When the quantity of steam required varies greatly 
from time to time, the rate of producing steam cannot 
be changed quickly enough in a plant with numerous 
large boilers to insure an adequate supply at highest 
boiler efficiency. Furthermore, steam required for any 
load curve can be produced by various combinations of 
boilers at different ratings, and the selection of the 
best combination is important. 

To enable advantageous operation of boilers on a 
load which is subject to wide differences in daily re- 
quirements for energy, a plan has been developed for 
the Ashley Street plant of Union Electric Light and 
Power Company, of St. Louis, which is as follows: 

The need was felt for a unit which was common to 
both prime movers and boilers and the name “kilber” 
was devised to stand for 1,000 Ib. of steam per hour 
(450 kg. per hour). It is a combination of “kilo” (one 
thousand) and “Ib.”” (pounds) with the euphonic ab- 
breviation “er’’ representing “per hour.” Since the 
adoption of this name the terms “kilowatts” and “boiler- 
horsepower-hours” are seldom heard in the boiler room. 
The steam-flow meters are now calibrated to read di- 
rectly in “kilbers.” 

The system load dispatcher forecasts the load require- 
ments and instructs the steam-plant operator what 





BOILER-ROOM DISPATCHING BOARD AT 
OPERATOR'S CONTROL DESK 


The number of “kilbers’’ shown on the ‘“‘kilberscope’’ here and 
on the one in the boiler room is regulated by the handwheel 
under the instrument. The illuminated figure near the top of the 
board gives the time when the “kilbers’” will be required. The 
framed tabulations to the left give the number of ‘“‘kilbers’’ 
required for any load with different turbo-generator combina- 
tions. 
load, in kilowatts, will be required from that plant 
cne-half hour later. The quantity of steam in “kilbers” 
which will be needed for that load with different com- 
binations of turbo-generators is shown by a glance at 
the chart at the left in Fig. 1. The operator then 
orders from the boiler room the proper number of “kil- 
bers” for delivery at a designated future time. 

The apparatus for signaling orders and acknowledg- 
ments between the switchboard gallery and the boiler 
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room is simple and effective. .\ circuit, containing « 
rheostat, runs from the operator's control desk to th: 
boiler room and connects two illuminated dial volt 
meters graduated in “kilbers.” These “kilberscopes,” 
as they are called, are mounted near time indicator- 
which have twenty-four separately illuminated compart 
ments numbered to correspond with the hours and hal 
hours. 

The operator’s control desk, the rheostat wheel lx 
low the kilberscope and the time indicator above thi- 
instrument are shown in Fig. 1. When this photograp! 
was taken 340 kilbers had been ordered for nine o’clock 
Having set the “kilberscopes” at the desired reading, 
the operator closes a circuit which illuminates a com 
partment of the distant time indicator and actuate- 
a claxon alarm in the boiler room. The alarm continue, 

















FIG. 2. 


SIGNALING BOARD IN BOILER ROOM 


The “kilberscope’’ and time indicator are similar to those ir 
Vig. 1. The chart here gives the output in ‘‘kilbers’ from boilers 
in each of two groups when operated at different percentages o! 
their rated capacity. 
to sound until the boiler-room attendant closes a cir 
cuit which illuminates a corresponding compartment 
for the time indicator at the control desk, thus ac 
knowledging the order. The apparatus shown in Fig. 2 
is installed in the boiler room. The illustration show- 
that 265 kilbers will be required at 11:30. The chart 
shown in the illustration gives the “kilber” output of 
the boilers in each group when operating at differen! 
percentages of their rated capacity. 

This system eliminates the use of an unnecessar\ 
number of boilers under bank or operating at reduced 
capacity. It reduces the probability of misunderstand 
ing between boiler room and turbine operators, and i- 
a convenient means of placing the load dispatcher it 
more effective control of results. The economies pro 
duced have been important and have stimulated the 
plant employees to greater efforts to add to their bonu- 
earnings by effecting further economies with the use of 
this new tool. 

A deposit of coal has been discovered at La Union it 
Chile. It contains 40,000,000 tons of good-quality fue! 
Veins have also been struck at Mailef, near Valdivia. 
and in the Castro district, and these are being exploited 
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The Uniflow Engine 


Hick are certain large losses in the steam engine 
which cannot be overcome, but almost from the 
beginning two losses have been known which can 

ut least be greatly reduced. These are the loss due to in- 
‘omplete expansion of the steam in the cylinder and that 
occurring when the steam enters the cylinder which has 
een cooled below the temperature of the entering steam 
luring the expansion and exhaust stroke. This loss is 
known as initial condensation. 

The cooling of the cylinder is brought about largely 
by reévaporation from the hot surfaces of moisture that 


A 
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hiG. 1. UNAFLOW-ENGINE INDICATOR DIAGRAM 

as been deposited upon them, and as most of this re- 
evaporation takes place during the exhaust stroke, heat 
is directly transferred by it from the higher-temperature 
level to the condenser or atmosphere without doing use 
ful work. The heat so abstracted must be restored by 
ihe incoming steam, which, if it is not superheated, can 
give up heat only at the expense of condensation. 

A convincing demonstration of the cooling effect of 
evaporation may be had by standing before a hot-air 
register when you emerge from your bath. The current 
of air, which appeared so hot to your dry skin before, 
has now become a chilly draft. Its temperature is the 
same, but the rapid abstraction of heat from the body by 
the evaporation of the film of moisture upon it produces 
the sensation of cold. Artificial refrigeration is pro- 
duced by the evaporation of ammonia and other volatile 
fluids. In tropical countries water is cooled in jars from 
the wetted felt covering of which moisture is evaporated 
by the heated atmosphere. 

The loss due to incomplete expansion is reduced by 
cutting off the steam in the cylinder before the end of 
the stroke; the shorter the cutoff the less this loss, but 
the shorter the cutoff the greater the loss due to initial 
condensation. In the ordinary type of engine, on ac 
count of the greater cooling effect due to increased ex 
pansion, this latter loss equals the gain at about one 
iarter cutoff, so that there is no economy in shortening 
he cutoff beyond this point. 

Builders soon learned that by making two cylinders 
' different diameters and exhausting from the smaller 
nto the larger, initial condensation was greatly reduced, 

the difference between the initial and exhaust temper 
tures in each cylinder was cut in two, and as the total 
umber of expansions is the product rather than the sum 

the expansions in all the cylinders, the steam, was ex- 
usted at a low terminal pressure, so the loss due to 

‘omplete expansion was also reduced—hence, the com 
pound engine. 


It might be reasoned that by putting a large number ot 
cylinders in series, initia! condensation could be reduced 
to that occurring in one of the cylinders, and this 1s 
theoretically true, but there is a loss in getting the steam 
from one cylinder into the next. The more cylinders in 
series the greater this loss, so that this would in time 
offset the gain by getting rid of initial condensation. 
This, combined with the extra cost, has precluded the 
use of more than four cylinders in series, and there 
were very few of these. In fact, excepting in marine 
and pumping engines, there are few compounds of more 
than two cylinders. 

The compound engine was the only known way of get 
ting high degrees of economy in a steam engine up to 
1908, when Prof. Johannes Stumpf of Charlottenburg. 
conceived the “Una-Flow” engine with only the inlet 
end jacketed. This design practically eliminated in 
itial condensation so that the steam might be cut off very 
short, permitting of a great deal of expansion in one 
cylinder, with consequent low terminal pressure. This 
reduced the incomplete expansion loss, saved the loss 
due to the transfer of steam from one cylinder to the 
other, and the greater radiation loss due to a multiplicity 
of cylinders inherent in the compound engine. 

Professor Stumpf started with the idea of isolating 
so far as possible the parts of the engine heated by the 
incoming steam from the parts kept cool by the com 
paratively cool exhaust, and from the exhaust steam 
itself, in order that there might be a minimum of trans 
fer of heat that did no work. Much of the superior 
economy of the four-valve over the single-valve engine 
is due to the use of a separate exhaust valve, instead ot 
leading the incoming steam through a port and ove: 
surfaces that had just been bathed by the cool and moist 
exhaust. He adopted the idea which had been tried by 
ISaton in this country in 1857, and Todd in England in 
1885, of taking the steam into the evlinder at the end. 
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FIG. 2. SECTION THROUGH UNAFLOW-ENGINE CYLINDER 


and exhausting it at the center, in order that there should 
be no back-flow of cold exhaust steam across the hot in 
let end. It was this unidirectional flow which gave to 
this type of engine the name of Uniflow, or ‘““Una-Flow,” 
as the Stumpf people write it. 

Neither Eaton nor Todd made a commercial succes~ 
of his engine and it was evident that something was 
lacking. This missing link was supplied by Stumpf, 
who heated the inlet end of his engine by means of live 
steam jackets. 

The result of this heating was the forcing of the 
moisture caused by converting heat into work during 
expansion to the cold end of the cylinder, so that it 
would be wiped out of the cylinder when the piston 
uncovered the exhaust port. The most important effect 
of this is that the inlet end of the cylinder, being dry 





264 


when the drop in temperature takes place, does not give 
off its heat by evaporation and so does not have to be re- 
heated later. It will part with its heat but slowly by 
radiation and convection to a surrounding atmosphere 
of dry steam, while it would be rapidly chilled by evap- 
oration if surrounded by a moist content. A good illus- 
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conversion of heat into work. The cylinder head being 
kept hot and dry by the steam jacket, the moisture is 
greatest nearest the piston, Fig. 2, so that when the pi 

ton uncovers the exhaust port at C, this moisture will be 
swept out by the flow of exhaust steam. At this time the 
inlet head, being dry, does not give off its heat, so that 
when the piston covers the ex. 
haust port on its return stroke, 
there being no moisture nor 
cold cylinder head to absorb 
the heat of compression, and 
heat being added from the head 
jacket during compression, the 
temperature of the steam rr: 

maining in the clearance at the 
end of the compression stroke 
will be higher than the temper 
ature of the boiler steam. 
When the piston moves away 
at the beginning of the next 
stroke, the high-pressure steam 
will enter a cylinder which is 





a 
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at a higher temperature than 





FIG. 3. UNAFLOW-ENGINE DIAGRAM 


tration of this action is seen in every blacksmith shop, 
where a piece of hot iron, if sprinkled with water, cools 
immediately, while it would retain its heat in a dry at- 
mosphere for a long time. 

With the foregoing facts clearly in mind the Stumpf 
cycle can easily be followed. Referring to the indicator 
diagram, Fig. 1, steam enters at A, the valve remaining 
open until the piston reaches the point B, when it closes 
and cutoff occurs. From B to C the steam expands, 
dropping in pressure and acquiring moisture, due to the 


AS IT WOULD APPEAR WITH CYLINDER 
LONG ENOUGH FOR COMPLETE EXPANSION 


its own, hence there will be no 
initial condensation. Fig. 

shows what the diagram in 
Fig. 1 would be like if the 
cylinder were long enough to carry the expan 
sion down to the exhaust pressure. The shaded por- 
tion shows the loss due to incomplete expansion. Unfor 
tunately, the diagram does not show the loss due to in- 
itial condensation, but from it can be computed the 
amount of steam that would be required to fill the cylin- 
der up to the point of cutoff if there were no condensa- 
tion; and if actual consumption is known, the difference 
is an approximate measure of condensation up to that 
point. This difference is rarely below 20 per cent. 


Calculations From a Flue-Gas -Analysis 
By H. M. BRAYTON 





In this article the author shows in a simple 
way how to calculate combustion losses easily. 





First, the loss due to incomplete combustion, 

and second, that due to excess air. The first 
of these was taken up by the writer in a previous arti- 
cle in Power. The reason for this loss was pointed out. 
[n addition an analytic and a graphical method were 
given for actually determining this loss. It was pointed 
out that a small percentage of CO would cause a seri- 
ous loss. It was explained that the formation of this 
harmful CO could be largely prevented by admitting 
sufficient air through the fuel bed and by keeping the 
brick walls well sealed, thus preventing cold air from 
seeping through and cooling the hot gases. 

Every engineer knows that he must admit an excess 
of air through the fuel bed to get good results. This is, 
unfortunately, necessary, because much heat would be 
saved could we get results by adding just the theoretical 
quantity of air. The reason why we cannot do this is 
that the air does not go through the fuel bed evenly. 
Some parts will get too much air and others not enough. 
Holes will develop in the bed through which air will 
flow and practically never come in contact with hot car- 
bon. Many designs of boilers aim to thoroughly mix the 
gases as they leave the fuel bed. 


PLM. are two principal losses in the furnace: 





The greater the excess of air given the furnace the 
lower the efficiency will be. The excess air merely car- 
ries off heat from which there is no return. The engi- 
neer is continually called upon to balance the draft be- 
tween these two sets of losses. If he does not add 
enough air, the CO will run high; if too much air, the 
loss due to the excess will be prohibitive. 

The previous article gave the methods of determining 
the loss due to incomplete combustion. In this article 
the writer wishes to show in as simple a way as possible 
how the loss due to excess air may be determined. This 
procedure is not difficult, and little theory is involved. 
Every practical engineer should know how to do this. 
He will find that it comes in handy, and a knowledge of 
all these things tends toward the bigger pay envelope. 

To carry out the calculations, we need a certain amount 
of data. As in the case of incomplete combustion we 
shall have to know the analysis of the flue gases. This 
should consist of the percentage by volume of CO,, CO 
and ©,. The amount of nitrogen can be found by 
subtracting the sum of these substances from 100. There 
will always be some water vapor or steam in the flue 
gases as well as some of the inert gases, but the volume 
is too small to receive practical consideration. 

In addition to the foregoing information we must 
know the ultimate analysis of the coal used. By ultimate 
analysis is meant the actual percentage of each of the 
elements, such as carbon, oxygen, hydrogen, etc., which 
the coal contains. In contrast to this we have what is 
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known as the proximate analysis, which gives the per- 
entage of moisture, volatile matter, fixed carbon and 
ish which the coal contains. These values may be de- 
‘ermined by a competent chemist, or for rough work, 
which would be good enough for practical purposes, 
they may be taken from a bulletin issued by the United 
States Geological Survey and which appears in many 


books for engineers. These tables also give the heat of 
combustion of the various coals, a value that is essen- 


tial in all calculations pertaining to this work. 

Several empirical formulas have been developed for 
the determination of the heat of combustion from the 
timate analysis of the coal. It will not be out of place 
io give them here because the engineer might have the 
inalysis and not the heat of combustion. These formu- 
las are not exact by any means, and yet they check well 
with experimental determinations. Dulong proposed the 
following: 


O 
Total heat — 14,650 C + 62,100 (H — 2 (B.t.u.) 


in which C is the per cent. of carbon, H the per cent. 
of hydrogen and O the per cent. of oxygen in the coal 
by weight. 

Mahler has proposed the following formula: 

Total heat = 14,650 C +- 62,100 H — 5400 (O +- N) 

B.t.u.) 

in which N is the per on of nitrogen by weight and 
he other letters have the same significance as above. 


A1rR NEEDED FOR COMBUSTION 


The moisture, carbon dioxide, argon, etc., in the air 
ire too small in amount to be considered in a practical 
calculation. Neglecting these, air is made up of the fol- 
lowing by weight: Oxygen, 23.2 per cent., and nitro- 
ven, 76.8 per cent.; and by volume: Oxygen, 20.94 per 
cent., and nitrogen, 79.06 per cent. An easy way to 
‘emember the ratio between these two elements in the 
air is to think of air as a real compound (which it is 
not) and represented by the formula N,O, which means 
four parts of nitrogen to one part of oxygen. 

With this information it is easy to calculate the air 
required to burn a coal or fuel of known composition. 
lo illustrate this point: When carbon burns to CO,, it 
requires two parts of oxygen. The atomic weight of 
oxygen is 16 and that of carbon is 12. One pound of 
carbon will therefore require 32-—12—2.67 lb. of 
oxygen. But air is 23.2 per cent. oxygen by weight, 
<0 that one pound of carbon requires 2.67 + 0.232 = 
11.5 lb. of air. This, of course, is for complete com- 
bustion to CO,. 

The same line of reasoning applies to the hydrogen 
‘ontent in the coal. The atomic weight of hydrogen is 
|. One pound of hydrogen will require 16--2=—8 lb. 
of oxygen, and 8 -- 0.232 = 34.5 lb. of air. This hydro- 
gen burns to H,O, which is common water, and passes 
off in the form of superheated steam. 

The foregoing may be stated in a single equation, 


r 


Lb. of air per lb. of fuel==11.5C + 34.5 (H ——) 
8 


The calculation given does not consider the fact that 
ist coals contain some oxygen. This action naturally 
educes the amount of air needed for complete combus- 
ion. Most coals contain around 8 per cent. of oxygen. 
(n this basis the air required per pound of coal will be 
reduced to about 10. The equation takes care of this 
the last term. 

\ssume the analysis of a certain coal and go through 
he calculation on this basis. Suppose we have Poca- 
hontas, a semibituminous coal with the following an- 
sis: Carbon, 82.73 per cent.; hydrogen, 4.63 per 
t.; nitmegen, 1.31 per cent.; oxygen, 4.42 per cent. 
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The percentages of sulphur and ash are usually given, 
but are neglected here, as their effects are uncertain 
and small at the most. 

From the atomic weights we determine that each 
pound of carbon will yield 3.67 lb. of CO, and each 
pound of hydrogen will yield 9 Ib. of H.O. We shall, 
therefore, have from the above analysis: 

3.67 X 0.8273 = 3.04 lb. of CO, 
9 < 0.0463 = 0.42 1b. of H,O; that is, steam 
To get the air required for combustion with this coal 
we shall have to apply the equation given above thus: 


O 
Lb. of air per 1b. of fuel=11.5C + 34.5 (H ——) 
8 


Lb. of air per lb. of fuel—11.5X0.83-+-34.5 (0.046— 
0.044 


—————)==41.33 
8 . 

The air contains 76.8 per cent. of nitrogen by weight, 

so that the total weight of nitrogen in this case would be 

0.768 & 11.33=-8.7. The coal contains 0.013 lb. of 

nitrogen, so we have a total of 8.7 + 0.013 = 8.713 Ib. 


of nitrogen. 
Speciric Heat DEFINED 


The specific heat of any substance is that amount 
of heat that must be added to one pound of it to raise 
its temperature one degree F. Any of the good hand- 
books will give a table showing the specific heats of all 
the common elements and substances. The value for 
CO, gas is 0.217, which means that this many B.t.u. 
must be added to one pound of CO, gas to increase its 
temperature 1 deg. F. Similarly, the specific heat of 
steam (H.O) is 0.481, nitrogen 0.244, and air 0.238. If 


any CO is present its specific heat may be taken at 
0.245. 


Firty Per Cent. I-xcess AIR 


Suppose we assume that the flue gases show 50 per 
cent. excess air. Then calculate on this assumption. 
With this much excess air it is doubtful if there would 
be any CO. If the analyis showed any CO, then we 
would merely have to figure its weight and multiply 
this value by the specific heat of CO. 


Heat CARRIED Orr By FLUE GASES 


The following calculation is for the several 


com- 
ponents : 
— B.t.u. 
Caren Gisele (COs) onoisi cikicctavecisccciiceseeee MOAT —6ae 
OE EBRD. 5 ahei5'eie wissen eininiclecieie.sveleierauinialeiejeiatsiaele 0.42 0.481 = 0.202 
IN, llega anc srecsikiearac rGiaidelebt O oalbin Mmm ie ee 8.713 * 0.244 = 2.130 
Air tor dilution 50 per cent.....:.6.:00.080cscceceeese 6.09 0.238 = 1.450 
Oe tierce sai etn aS caineins wreralas oO eas Ve sa neter wa veln @capaoallet Ns ala eats oa 4.442 


The figures given consider that there is no CO in the 
flue gas. There should be none with this amount of 
excess air. If there is any, it shows poor firing. If 
CO is present, simply treat it the same way and add it 
into the total. 

Now suppose the temperature of the external air is 
50 deg. F. and that you have ascertained the tempera- 
ture of the flue gases at the base of the stack to be 550 
deg. F. The difference is, of course, 500 deg., and the 
heat in the chimney gases above the temperature of the 
air becomes 500 * 4.442 — 2221 B.t.u. The value 4.442 
represents the amount of heat necessary to raise one 
pound of the flue gas 1 deg. F. 


Dulong’s formula gives the heat of combustion in 
B.t.u. of this coal to be: 


O 
Total heat = 14,650 C +- 62,100 (H — —) 
8 





Total heat—14,650<0.8273-4-62,100(0.0463 — 9:0442 


8 
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Total heat = 12,150 + 2330 = 14,480 B.t.u.per pound, 
which checks closely with the actual calorimeter test. 

It is customary to assume in this work that 10 per 
cent. of the heat of coal is lost in radiation through the 
walls of the furnace. The 2221 B.t.u. which are allowed 
to pass up the chimney are also a loss, making the 
total loss of heat 2221 +- 1448 — 3669 B.t.u. There will 
then, remain to be transmitted to the water in the boiler 
14,480 — 3669 = 10,811 B.t.u. The efficiency of the 
furnace with the 50 per cent. excess of air would then 
be 10,811 -- 14,480 = 75 per cent. 


OnE HunpreED Per CENT. Excess AIR 


Suppose now we have 100 per cent. excess of air. 
rhe amount of CO,, steam and nitrogen would remain 
the same. The air for dilution would be increased from 


6.09 to 12.18, and the heat carried off into the chimney 
gases by this constituent would be doubled.- The total 
heat carried off would then be 500 >< (4.442 + 1.450) 
- 2946 B.t.u. per Ib. of coal. 
The heat of combustion of the coal, 14,480 B.t.u., and 
the 10 per cent. loss by radiation remain the same. The 
amount of heat available for the water then becomes 
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Boiler-Feeding System for Paper Mills 


Paper manufacturers have experienced considerable 
difficulty in removing water and air from their driers, 
which prevents the circulation of steam through the 
driers and causes uneven drying. To eliminate this 
trouble a new system has been developed by the Farns- 
worth Co., Conshohocken, Penn. 

A high steam velocity through the driers is effected 
by a forced steam circulation system which eliminates 
all water and air and provides a constant, even temper- 
ature through the driers. By means of a closed loop 
boiler-feeding system the condensation from the paper 
machine and al] other heating apparatus, and makeup 
water as well, is held under pressure and returned 
directly into the boilers at a high temperature. 

The paper machine is divided into two sections, one 
of these sections to have 75 per cent of the driers ard 
the other the remaining 25 per cent. The steam and 
return headers between the two sections are cut, and a 
steam separator A is placed on the end of the return 
header for the dry end section which separates the con- 
densation from the steam which has blown out into this 
portion of the return header. This steam is passed over 
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PIPING TO 
14,480 — (2946 +- 1448) — 10,086 B.t.u. per Ib. of coal. 
The efficiency of the furnace becomes 10,086 -> 14.480 
== 70 per cent., which is a loss of 5 per cent. due to this 
excess of alr. . 

It is highly necessary that the engineer keep the ex- 
cess of air low. The right way to handle this problem 
is to balance the loss due to excess air against the loss 
cue to CO. The two are directly opposed. If the ex- 
cess of air is cut too low, CO will appear. The engineer 
should take the analysis of the flue gases and run 
through the foregoing calculation. If the loss seems 
high, cut down the excess air until CO makes its ap- 
pearance. ‘Then determine the loss due to this CO as 
outlined in a previous article. Try to find a point where 
this loss is a minimum. 

The problems outlined in this and a previous article 
ure vital ones in any power plant. The up-to-date engi- 
neer will know how to handle them. If he does not 
learn, the other fellow will, and he will soon find him- 
self in a minor position. Keep the furnace efficiency 


high, as the whole manufacturing world now has its 
eve on the power plant. 
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FEEDERS 


1o supply the steam header for the remaining driers on 
the wet end. On the end of the return header for the 
wet end driers is placed at B a duplex condensation 
j ump, condenser vacuum type. It has cold-water sprays 
in the top of the tank for condensing the vapors in the 
return line, producing a forced-steam circulation. 

if insufficient steam should pass through the steam 
separator to maintain the required pressure in the wet- 
end section, steam is bypassed through a reducing valve 
/) and the proper amount is supplied. 

The condensation which is collected in the simplex 
condensation pump C and in the duplex condensation 
pump B, is pumped automatically to the receiving cham 
ber of the duplex boiler feeder E. 

' The condensation from all high-pressure traps is dis 
charged directly into the line leading to the receiving 
chamber of the boiler feeder E. The condensation from 
all low-pressure heating systems, fan coils, etc., is 
drained into the pumps B or C and is forced up to the 
receiving chamber of the boiler feeder E by the appli- 
cation of live steam on the surface of the condensate in 
the tank while it is in the receiving position. 
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On a Paying Basis 


T will be generally conceded that many power plants 

are operated less efficiently than might be expected. 

\s to the causes, the one fault that really covers all the 
others is careless operation, and more often than other- 
wise this originates with the owner or management. 
Too often the management does not realize the impor- 
tance of the service rendered by the power plant and 
las not grasped the idea that it is not merely a neces- 
sary evil that must be endured, but is in a sense a manu- 
factory taking coal and water as raw material and turn- 
ing out a finished product or service that is necessary 
io the establishment served by the plant and must be 
purchased elsewhere, usually at a higher cost, if not 
made on the premises. Think what would happen if 
ihe power plant in a hotel failed to function. There 
would be no lights, no heat, no elevator’ service, no hot 
cr cold water, and every department in the hotel would 
be paralyzed. Purchasing the service from an outside 
source does not help matters, for it only shifts the re- 
sponsibility to others over whom there is no control. 

As the plant manufactures various products, it should 
he considered as a_revenue-producing department 
worthy of more attention than it usually receives, and 
should be run on the same general principles as other 
departments. The same attention to checking up re- 
sults should be given to power-plant performances as 
io restaurant operation. It is perhaps more difficult to 
check results in the plants than in the kitchen or store- 
room, for measurements must be made of intangible 
substances by the use of suitable instruments. Some of 
these are simple and inexpensive, while others are com- 
plex and cost considerable money. These instruments 
should be considered as observers more accurate than 
«1 human could be, and their wage is the interest and 
depreciation on the amount they cost. Looked at in 
ihis way, they are not really expensive compared with 
ihe wages of a man, who at best could only guess at 
vhat was going on. The wage of this man should pay 
he interest cost on several thousand dollars’ worth of 
ecording instruments. 

Use of these instruments and the readings they give 
will show whether the plant equipment is operated, or 
s capable of being operated, at a fair efficiency; or the 
ndications may be that different apparatus should be 
used or that different methods of operation should be 
adopted. Without a reliable meter there is no way of 
knowing how much steam is being generated, and if the 
coal is not weighed as it is fired, the evaporation of 
vater per unit of coal cannot be checked. Analysis of 
the flue gases and their temperatures reveals the rea- 
sons for the high efficiency obtained or the lack of it. 
(emperature readings and water measurements show 
the amount of refrigeration done. Indicator diagrams 
show plainly whether steam engines and pumps are 
vasting steam. Electrical instruments are required to 
check up the current output and energy consumption of 
the various devices operated by electricity. Given the 


iecessary means of determining the points mentioned, 
cquipment adapted to the work and a demand from the 
‘nanagement for the reports of operation, a credible effi- 
iency must result. 
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It has been said that one of the requirements for eco- 
romical operation is machinery adapted to the work. 
Add to this a place adapted to the machinery. Too often 
the architect and others allow inadequate space, and it 
becomes necessary to install apparatus that is adapted to 
the space rather than the service. The logical method 
is first to determine the service requirements, then 
select equipment best suited to the work and provide a 
proper space for it. Any mistake made in this respect is 
hard to remedy. 

In one of the largest buildings in Chicago plans were 
completed and the building well under way before it 
was discovered that no space had been allowed for boil- 
ers. Space was found and the boilers were installed in 
such a location that the plant is permanently handi- 
capped and the mistake is evident every time a coal bill 
is presented. It is important to arrange the equipment so 
that it may be cared for easily, because then it will be 
best cared for. This is important, for unless constant 
attention is given and repairs promptly made, a well- 
designed plant will degenerate and give poor results. 

Summarizing the requirements, it is essential to give 
the engineer the proper equipment to work with, locate 
it in suitable space, and check up his records. The plant 
will then show a percentage of profit that will compare 
iavorably with any other branch of the business. 


Co-operation Between Educational 
Institution and Industry 


EFIERIENCE was made in a recent issue of Power 

to the new plan, devised by the Massachusetts In- 
stitute of Technology, for codperation with the indus- 
tries. As further details of the plan are made public, 
its importance, not only to the Institute but to all other 
technical schools and to the manufacturers of the coun- 
try, becomes more and more obvious. 

One of the big handicaps of the engineering schools 
hus been the difficulty of maintaining close contact he- 
tween the instructing staff and the industrial world. 
Industry’s problems have reached the schools slowly 
and often only after they had ceased to be problems. 
On the other hand, research work inside the col- 
leges was often devoted to problems which, while of 
value, were far from helping the immediate needs of 
industry. This same lack of intimacy was, of course, 
reflected in the type of education provided and was re- 
sponsible for many of the, often unjust, criticisms of 
the technical man. 

Another great difficulty confronting the colleges is 
the financial problem. Much has been said of the dif- 
ficulty of keeping the best men on the college faculties 
at the salaries the institutions could afford to pay. It 
was the serious financial situation at the Institute which 
led to the proposal of the “Technology Plan.” 

This plan provides for a contract signed by a manu- 
iacturing concern and the Institute. A definite sum, 
annually, for a certain number of years is agreed upon, 
for which the Institute agrees to place its staff, equip- 
ment and libraries at the disposal of the manufacturer 
for advice and aid in the solution of his technical prob- 
lems. A new division of industrial service has been 
formed and placed under the direction of Prof. William 
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H. Walker, head of the Research Laboratory of Ap- 
plied Chemistry. 

The success of the plan seems assured. Already over 
one hundred and fifty contracts, aggregating more than 
a million dollars, have been signed. The list includes 
many of the leading manufacturing concerns in the 
country. 

(In the side of the Institute the selection of Doc- 
Walker as director of this part of the work 
assures a capable administration. He is probably best 
known to the public as the man who, as a colonel dur- 
ing the war, successfully commanded the Edgewood 
Arsenal and developed it into the largest poison-gas 
plant in existence. 

Can this idea, brought forward to meet a crisis in a 
single institution, be broadened to apply to others? Un- 
doubtedly it can. 

The larger manufacturers have long since recognized 
the need for research and have met it with their ex- 
pensive laboratories and high-salaried investigators. 
The smaller manufacturer sees the need, but cannot 
afford extensive investigations. Under this new plan 
he will be able to turn to the technical school and will 
have access to men, apparatus and records he could 
never hope to make wholly his own, but which can serve 
him as fully as the need requires. On the other hand, 
the large corporation will probably retain its private 
laboratory, but will supplement it by that of the uni- 
versity. 

This plan, in addition to assuring the technical school 
of an adequate income, also affords it an excellent 
means of keeping in touch with the outside world and 
bridging the gulf between education and industry. 


tor 


The Year 1919 Encouraging 
Regarding Power Costs 


1TH coal, labor and other materials, except capi- 
tal, that enter into the production of power 
soaring to undreamed of prices, it is believed by many 
that the cost of power must increase considerably above 
prewar rates. Already increases have been granted in 
some cases to help meet the higher operating expenses 
of central stations. Just what the future holds in re- 
gard to the rate per kilowatt-hour cannot be predicted 
at this time. However, the results of the last year 
hold forth some encouragement. An investigation made 
by the Electrical World (the findings of which were 
published in its January thirty-first issue) to obtain an 
accurate idea of the distribution of the gross income of 
central stations between manufacturing and distribu- 
tion expenses and income available to pay interest and 
dividends, shows that after a gradual decrease in net 
income for nearly ten years, reaching its lowest in 1918, 
in the last year the net income per unit has increased 
twelve per cent. Increased output, higher rates and a 
more efficient use of coal have no doubt had a big influ- 
ence in this increase. Although the total effect of in- 
creasing the wages of central-station company em- 
ployees is not reflected in this figure, the outlook is 
nevertheless encouraging, and gives promise that the 
cost of power may still be maintained somewhere near 
prewar figures. 

In this investigation steam plants were divided into 
two classes—those of twenty-five hundred kilowatts 
capacity and over, and those under twenty-five hundred 
kilowatts. Where, in 1919, thirty-five per cent of the 


gross income of stations of twenty-five hundred kilo- 
watts and over was available for paying dividends and 
interest on indebtedness, the net income decreased to 
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only thirteen per cent in stations of less capacity. Ap- 
parently, this is a strong argument against the small 
independent central station, and undoubtedly it favors 
the concentration of central-station power generation in 
large efficient units. This, however, should not be con- 
fused with the independent industrial plant, since the 
former, besides the cost of producing power at the 
switchboard, has the additional cost of doing business, 
which the latter does not have. 


Keeping Out of the Rut 


HE letter “Keeping Out of the Rut,” by Thomas 

M. Gray, published in this issue, is worthy of 
serious consideration by every Power reader. What 
Mr. Gray has encountered has been the experience of 
many others; they have found themselves growing stale 
on the routine work of their jobs. This is one of the 
most critical periods of an engineer’s career; his future 
depends very largely upon the way in which he meets 
this condition. 

If he takes the course chosen by Mr. Gray and 
searches out the cause of his negligence in his work an 
then applies some remedy, his success is assured. On the 
other hand, if he allows himself to drift along with the 
current, he will soon find that his services around «a 
power plant are not required. 

In every power plant a considerable part of the work 
must of necessity be routine; nevertheless, in ever) 
plant, whatever the job may be, there is room for initi 
ative and resourcefulness to a degree that will give op 
portunity to exercise the skill and ingenuity of anyone 
who will take full advantage of his work. In keeping 
power-plant records, it is one thing to record the read- 
ings of the various instruments and events about the 
plant and a far different thing to correctly analyze and 
interpret them; and unless those who are entrusted 
with the keeping of these records are capable of analyz- 
ing them, they are surely not making the best of their 
position. 

In the industrial power plant there are so many condi 
tions affecting economic operations that the enginee: 
who is looking for an opportunity to develop his engi- 
neering talent can always find it. Not only does such 
study make the work more interesting, but also, as Mr. 
Gray discovered, it leads to talking the language of the 
chief and opens the road to advancement. Mr. Gray 
has apparently struck a keynote that should appeal to 
every operating engineer. No doubt the experiences o 
many other engineers, of how they have made their 
work more more interesting, would be instructive to 
others, and Power correspondence columns are open fo1 
a discussion of the subject. 


Give the youngster a chance. Besides running er 
rands, helping with the ashes and grooming the engine 
and boiler, let him go through all the motions of start- 
ing and stopping your engine. He may not do every- 
thing exactly right the first time, but don’t forget that if 
he had your experience he would be holding your job, 
or perhaps a better one. There are numerous instances 
where men have grown up in power plants and for want 
of a little encouragement always remained too timid to 
ask for instruction. Looking back on your early ex 
perience, you must remember your own shortcomings, 
your ambitions and the reasons for your advancement. 
Undoubtedly, you cherish and respect, more than al! 
else, the tips received from your superior. It will be 
pleasant to contemplate that at some future time you 
may look back with the satisfaction that you did as 
you would be done by. 
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Why Does Water Lift When the 
Safety Valve Blows? 


The lifting of water in a boiler when a safety valve 
blows is due to the expansive force of the steam that 
is released from the body of water in the boiler when 
the pressure is reduced by the opening of the safety 
valve. The dry steam in the steam space rushes to the 
valve opening ahead of the pent up steam bubble in the 
water, otherwise water would come out with the steam 
whenever the safety valve lifted. 


When a boiler is operating under normal condition, 
there are several elements working harmoniously, but 
when the valve lifts there is a sudden interference and 
the water is driven into the current of steam flowing 
through the safety valve. The steam bubble pent up 
within the body of water can be compared to tiny com- 
pressed coiled springs submerged in a body of water, 
which, when released, would throw the water upward. 

Water contained in a steam boiler has a tremendous 
force stored up ready to act when the right condition 
prevails, which is brought about when the safety valve 
suddenly releases the pressure. The operation of a 
coffee percolator gives a good illustration of the action 
of heat within a body of water. The expansive force 
of steam generated in the water space forces the water 
to the top of the 
small tube when 
the steam ex- 
pands and 
throws water to 
the top of the 
percolator. 

The remedy 
for lifting water 
is to provide as 
large a_liberat- 
ing surface and 
steam space as 
is practical. The 
place to sepa- 
rate water from 
the steam is in 
the boiler if it 
is possible. 

\mong the de- 
vices employed 
are perforated 
or slotted pipes, 
and baffle plates, 
the latter being 
the most satis- 
factory and ef- 
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CONNECTIONS FOR TESTING SERIES-FIELD COILS 











fective device. 
water under the steam opening and also catches the 


It prevents the straight hfting of the 


water that may creep up the sides of the shell. It is 
easily attached to the boiler, is readily inspected and 
kept in proper condition, and is not expensive to attach. 

An important factor concerning this question is the 
size of the safety valve and the lift. If a boiler re- 
quires a large safety valve in order to relieve it of all 
the excess steam it is capable of making, two or more 
valves of small size should be used. Experience shows 
that a 4-in. valve is not too large. 

Sioux City, Iowa. J. M. Snea 


Locating Defective Field Coils 


There are several ways of using a telephone receiver 
instead of a millivoltmeter to detect and locate faults 
other than those in an armature. As an example, some 
time ago, in an isolated plant operating a mine, a 
150-kw. 550-volt, six-pole direct-current generator failed 
to maintain its voltage on full load. The speed, shunt 
excitation, etc., were the same as before the trouble. 
It was decided the difficulty was in the compound wind- 
ing or probably part of a shunt-field short-circuited. 

A set of batteries and a buzzer were taken from a 
Ford car, and a telephone receiver was taken off a 
near-by telephone. The buzzer and batteries were con- 
nected in series 
with the com- 
pound winding, 
and each series 
coil was bridged 
with the receiv- 
er, as in the fig- 
ure. One failed 
to make the re- 
ceiver vibrate, 
indicating that 
the coil was 
short - circuited. 
The  shunt-field 
coils were also 
tested in the 
Same manner, 
and it was found 
that a defective 
shunt coil had 
short - circuited 
part of the se- 


Telephone 
Receiver , 


ries coil that 
was on the same 
polepiece. 
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W. A. Darter. 


srenham, Tex. 
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Seale Formed in Safety Valve 


In the Sept. 16, 1919, issue, page 477, Thomas M. 
(sray relates his experience with scale forming in safety 
valves. This letter called to my mind trouble experi- 
enced along similar lines from the safety valves scaling 
on a high-pressure economizer installation. 

In this case the water was forced through the econ- 
omizer under a pressure of 160 lb. and from the econ- 
omizer was fed to the boilers. No pressure regulators 
were used on the pumps feeding the economizer, and 
the feed-water regulation to the boilers was done by 
hand, the firemen looking after the water on their boilers. 
The ten boilers were of the vertical water-tube type, 
each of 300-hp. capacity. The load was variable and at 
times the plant was run at 225 per cent. rating. The 
stokers, forced-draft underfeed type, could maintain 
this rating continuously for a number of hours, and as 
the peak loads were frequent, dropping to less than 100 
per cent. rating, water regulation by hand was far from 
satisfactory. 

With poor regulation of the pumps and water to the 
boilers, the pressure on the economizer varied frequently, 
lence the entire feed-water lines depended for safety 
on the proper functioning of the four economizer safety 
valves, each 3-in. diameter connections, and the valves 
for a long time performed this work well. 

The valves were placed on the discharge headers of 
the economizer and a 3-in. common drain header was 
run from the 3-in. discharge openings of each valve and 
a 14-in. drain line was run from the %-in. drip of valve 
as shown by Fig. 1 into a 3-in. header at the tee. The 
waste water was run into the blowoff drain leading to 
the sewer. 

The water used at this plant was drawn frem a river 
seldom clear of mud. Even at its best it contained much 
incrusting materials, and as the economizer was really 
the first stage of heating the water and settling before 

reached the boilers, it was not surprising that after 
six months’ service one section of tubes and headers 
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FIG. 1. ORIGINAL PIPING OF WATER CONNECTIONS 
gave way, owing to a failure of the safety valve to re- 
lease the excess pressure on that section of the econom- 
*zer. 

When the accident occurred, this economizer was cut 
out of service and inspected. It was found that hard 
scale had built up considerably in all tubes and that the 
two safety valves on this section (4 and B, respectively ) 
had become practically solid with scale around the seats 
and springs, and the discharge pipe was at least two- 
thirds full of scale. 

After cleaning the section, making repairs to the 
headers and overhauling the safety valves, the section 
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was filled and cut into service. Section 2 was then 
overhauled. 

In order to remedy the trouble as far as the safet 
valves were concerned, I had the drain and discharge 
piping changed, as shown in Fig. 2, and run in such ; 
manner that inspection could be readily made every day 
Furthermore, a system of regularly cleaning the econ 
omizer was followed and safety valves were removed fo 
cleaning and internal inspection not less than once i: 
three months, as it was practically demonstrated tha: 


the safe limit of operation had been reached in tha 
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MiG. 2 NEW PIPING OF DILAIN PIPES 
tme under the existing operating condition. A furthe 
improvement was made by placing regulators on the fee 
pumps, so that excess pressure and undue lifting of the 
safety valves were stopped. After applying regulator: 
0 the pumps, the safety valves were lifted daily by han 
to insure operation and to see that they were tight. 

n this plant the twin safety valves on all boilers wer 
allowed to blow through straight pipes run out throug! 
the side of the boiler house instead of running the safety 
valve discharge in a vertical line through the roof. Thi 
precaution was taken to prevent similar trouble, as e 
plained by Mr. Gray. Paut R. Durrey. 

Hagerstown, Md. 


Keeping Out of the Rut 


Readers of Power have lately exhibited an intere 
in meter readings. Several good examples have been 
offered for solution. Would the following comments 
be of any interest on the subject ? 

Given a specific problem in meter reading, no matte 
how complicated, and in the majority of cases the an 
swer will be made correctly by the experienced mete 
reader. That, however, is no test of the ability of 1] 
individual. The real test comes when one has to rea 
meters daily. It would be surprising to note the nun 
ber of mistakes that will crop up. One may ask why 
There are two reasons: First, the human element, au! 
secondly, the carelessness that is due to routine nature 
cf the work. 

Mistakes are bound to happen in a power plant. Ho\ 
ever conscientious one may be in doing his work, soone 
or later something goes wrong. This cannot be regarde:| 
as intentional; it is simply the human equation and | 
the majority of cases cannot be avoided. Carelessnes 
may be due to lack of interest or to the fact that 1! 
work has become routine. Lack of interest in the wo' 
is inexcusable and ought not to be allowed under ans 
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circumstance. The person is at fault and the remedy is 
self-evident. Now take the case where the work be- 
comes routine. The monotony of reading meters day 
‘n and day out has driven more than one good man out 
of the business. There has to be an incentive, and no 
one can supply it except the man himself. Something 
new has to be injected into his work. The following 
‘ells my own experience, which may be of interest: 

One of my duties when working in a central station 
vas to get the midnight readings of the different me- 
ers in the plant. There were not many instruments, but 
after awhile errors cropped up and the matter would be 
called to my attention by the chief. For a while things 
vould go smoothly, and then again errors would occur. 
Chat duty was getting to be routine. No matter how 
hard I tried, there were times when the meters would 
vet barely a glance and the reading would be jotted on 
the daily log. It made things look bad for me, and it 
was not pleasing to the powers above. Who can blame 
them? 

When it becomes necessary for the chief to check 
ip the work of one his subordinates, the latter is going 
io fall very shortly. I faced that dilemma and planned 
how to remedy the fault. There was one way, namely, 
io keep one’s own records in order that daily readings 
could be checked up. From simply checking up daily 
readings it was a slight step until these records included 
water rate, coal and other cost data. In a short time 
" had a new incentive. These records showed another 
side of the operation of the plant, which proved inter- 
esting and instructive. I was brought closer in touch 
vith the chief, as I could talk the same language. The 
‘ecords were kept for a number of years, and althougt 
this meant a lot of extra work, I consider that it was 
vorth while. Tromas M. Gray. 

Bayonne, N. J. 


Remedy for Present Valve Setting 


The indicator cards submitted by S. L. Gilliam, in 
the Sept. 23 issue of Power, from an 18x 30 double- 
eccentric engine, seem to show that the head end is tak- 
ng steam too early. It is hard work to prescribe for 
n engine from a distance, but from the information 
t hand I would proceed as follows: 

First, make sure that the eccentric rod and reach rod 

e properly adjusted to give equal wristplate travel on 


ie 


Mites. 








FIG. 1. DIAGRAM FROM ENGINE AS FOUND 

th sides of center, then put the engine on head center 
nd move the steam eccentric back till, with the head- 
cnd link-rod threads about halfway out, the valve is 
open about 7 in. Lock the eccentric, then put the 
engine on crank-end center and check up the steam valve 
on this end, giving it the same lead. An indicator card 
should now show whether the load is equal on both 
ends of the cylinder, also whether admission is suffi- 
C ently early. 

If the card shows improvement but still does not suit, 
hange the adjustment slightly to give the desired effect. 
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The fact that new valves have been fitted may be the 
cause of the trouble, so make sure that the marks on 
the ends of the valves correspond with the valve edges, 
also that the edges of the ports line up with the marks 
on the ends of the valve chambers. . 

I would not disturb the exhaust-valve setting unless 
necessary for quiet running, although the head-end ex- 








FIG. 2. DIAGRAM FROM ENGINE AS CHANGED 
naust valve would stand a trifle earlier opening. 
Syracuse, N. Y. A. H. BuLiarp. 


[The cards referred to in this letter are reproduced 
herewith as Fig. 1 and Fig. 2.—Fditor.] 


In any double-eccentric gear the exhaust valves oper- 
ate the same as with a single-eccentric, with the excep- 
tion that better results can be obtained by using the best 
setting for any particular case regarding release and 
compression percentages. The exhaust lines on Mr. Gil- 
liam’s diagrams are not entirely correct or equalized, but 
the valve setting, although deranged, is not enough so to 
cause serious trouble. The steam valves and the steam 
eccentric need adjustment, and there seems to be exces- 
sive leakage on the steam valves. 

Doubie-eccentric steam gears differ considerably from 
single-eccentric gears. With the wristplate on the center 
the valves are open, Dut to what extent depends on the 
design of the valves, the valve travel and the range of 
cutoff to be obtained. The most important question 1s 
how much seal, or lap, the valves have when they are on 
the extreme closed position. In multiported valves for 
high-speed Corliss engines the seal is never very liberal 
and there is danger of the valve being partially open 
when in the extreme closing position. 

Possibly when new valves were supplied for Mr. 
Gilliam’s engine they were made wrong and do not 
match the ports. It is evident from the diagram that 
the head-end steam valve is open all the time, for when 
the exhaust valve closes the pressure rapidly rises, and 
on the steam line and expansion curve the evidence is 
that the steam continues to pass into the cylinder 
throughout the stroke. A sharp reversal of the pressure 
after exhaust closes causes the head end to pound. The 
crank end has excessive lead, and the expansion curve 
at the crank end indicates a leaky exhaust valve or 
piston. 

Referring to the head-end diagram, why is it so much 
higher than the crank-end diagram and why does not 
the steam line rise above the admission line, showing 
the discharge of steam from the cylinder to the steam 
chest? It is possibly due to leaky exhaust on this end. 
It is possible that when the crank-end steam valve is 
open for admission and the head-end valve is open or 
leaking severely, the admission pressure on the crank 
end is reduced by a lowering pressure in the steam 
chest. F. Jones. 


Cincinnati, Ohio. 





Care of Pipe-Line Valves 


When valves become hard to open and close, some 
engineers use a wrench or bar without any thought of 
locating and correcting the defect. In the first place, 
the packing should be kept lubricated and should be re- 
newed often enough to prevent leakage. Many high- 
pressure gate valves can be packed when wide open and 
under pressure. 


The stems of rising-stem valves should be given an ap- 
plication of graphite and cylinder oil at regular inter- 
vals. If this attention does not correct the trouble, the 
stem may be binding at the threads. To overcome this, 
the threads should be given an application of valve- 
grinding compound, and the valve should be opened and 
closed a few times. The grinding compound should 
then be cleaned off with kerosene. 

Gate valves sometimes work hard on account of bind- 
ing between the wheel hub or nut and the yoke. The 
nut should be removed from the yoke and cleaned and, 
if necessary, dressed off with a file. Before being re- 
placed, the nut should be coated with graphite and cup 
grease. For positive assurance against the trouble oc- 
curring again, drill an oil hole in the yoke or put on a 
grease cup. The engineer who keeps the valves in his 
care in good condition will have less hard work and 
will have made life and property safer in his plant. 

Providence, R. I. C. P. Lawton. 


Maximum Length for Longitudinal 
Joints 


It is with temerity that one would venture to criticize 
an opinion on boiler matters when given by such an em- 
inent authority as the chief engineer of the Manchester 
Steam Users’ Association. Steam engineers in America 
have felt greatly indebted to Mr. Stromeyer for the 
good work he has done in connection with boiler design 
and construction. However, some of the statements he 
makes in the article on page 626 of the Oct. 21, 1919, 
issue of Power would seem to need further explanation 
unless they are to be questioned by many practical engi- 
neers. 

It may be true, as is stated, that the stress in the solid 
plate of an adjoining course near the end of a longitu- 
dinal joint is eight times that in the solid plate away 
from the joint, so long as the maximum stress concerned 
is within the elastic limit of the material. But it would 
seem to be evident from practice that this ratio between 
the stresses at the two points mentioned must undergo 
some marked change before the yield point or even the 
elastic limit of the material is reached. 

It has been customary in this country to build nearly 
all shell boilers of any size in two or more courses. 
These boilers have generally operated at calculated fac- 
tors of safety of from 4 to 5, with quite a few at a less 
factor than 4. Such safety factors, so far as the shell 
is concerned, are based on the calculated stresses as- 
sumed to exist in the longitudinal joints. 

If the relation between the stresses at these joints and 
in the solid plate and opposite their ends were such as 
Mr. Stromeyer’s test would indicate, the metal at the 
highest stressed points would fail. It would also ap- 
pear from practical experience with boilers that the 
sclid plate at the points specified cannot be stressed to 
or in any event beyond the elastic limit. The reason 
for making this statement is that wherever a portion of 
a boiler structure is excessively stressed, grooving or 
other form of corrosive action generally occurs. As far 
as the writer’s own experience has gone, or from the 
experience of many other inspectors with whom he has 
been associated, he has never heard of any particular 
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tendency to corrode at the location in question. From 
the behavior of boiler shells under hydrostatic tesi 
it would be surprising if a shell built in courses did not 
fail first at a longitudinal seam near the center of a 
course when placed under sufficient pressure to destroy 
it. Granted that this is so, it would appear that at some 
time between the first application of the pressure and 
the final rupture of the cylinder, the point of maximun 
stress would have to shift to the joint. 

It is noted that reference is made to an unpublished 
destructive test experiment made by the Mancheste: 
Steam Users’ Association on a full-sized boiler in the 
year 1874, the solid plate rupturing at the same time 
as the longitudinal seam failed, if the writer has pron 
erly interpreted the statement. Surely, Mr. Stromeye: 
does not intend to take the result of a single test of thi- 
kind to establish his theory! It is true that in boile 
explosions the fractures—aside from the initial ruptur< 

~do not follow the lines of the greatest weakness, bu 
generally occur in the solid plate. This result, however, 
has been assumed to be due to the fact that aside from 
the initial rupture the other breaks in the structure are 
supposed to be caused by water-hammer action pr: 
cuced by the rapid generation of steam throughout the 
mass of water, which is supposed to occur upon the sud 
den release of pressure. 

It is stated in the article that no boiler with a facto 
of safety of 5 has ever exploded. This certainly cannot 
be true in the United States, and it would be interesting 
to learn what factors of safety existed in the few cases 
where boilers have exploded in England. 

From Mr. Stromeyer’s statement about the superio: 
ity of acid steel over that made by the basic process. 
it would seem high time that the laws and rules govern 
ing boiler construction in this country were being mod 
ified. If prohibiting the use of basic steel and the 
application of a safety factor of 5 in the construction 
of boilers will absolutely prevent boiler explosions, i! 
is time we were getting on that basis. The safety facto: 
of 5 is an accomplished fact now. It would, therefore, 
seem proper to use the right material and secure the 
same nearly 100 per cent immunity from boiler explo 
sions that our English cousins enjoy. 

As to the address which is referred to as read by a1 
American engineer who qualifies as a boiler expert. 
owing to the fact that he has been present at a doze 
boiler explosions and has experienced as many hair 
breadth escapes, Mr. Stromeyer can rest assured that an 
engineer with such experience would be just as much o/ 
a curiosity in America as he would be in England 
There have been a few explosions staged in this coun 
try for experimental purposes and some wrecks pri 
duced for movie thrills, but the audience in such case- 
lias been amply protected. While it is possibly no’ 
polite to suggest it, it may be that this American wa: 
trying to put over a joke that his English audience 
would appreciate and made it a little too obvious. 

It would seem to be futile to try to compare thi 
number of boiler explosions in England and the Unite: 
States without some idea as to the total number o! 
boilers in operation in the two countries. However, 1! 
is likely true that there are fewer explosions per thou 
sand boilers in England than in the United States. While 
better construction, which certainly must exist in th: 
case of the average English boiler, may account in 
measure for such differences, it would seem most likel) 
that operating conditions were largely responsible fo 
many of the explosions in this country. The lack of in 
telligent attention in the case of many boilers that ar 
being operated in this country is appalling. No doul 
the same may be said of many English plants. 


Hartford, Conn. S. F. JETER 
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Averaging Pressure Charts 


On page 669 of the Oct. 28-Nov. 4, 1919, issue of 
Power, a method of averaging circular charts by the 
polar planimeter is related by Mr. White. This method 
consists in finding the area of such a chart in square 
inches and then determining the radius of a circle of 
equal area. This radius is laid off on the chart from 
the center to locate the average chart reading. 

The method is only approximate, by the following 





reasoning: Let 
Yo —= Correct average radius of chart in inches. 
ri, %, 73, etc. = Various radii at different times. 
n == Number of radii taken to get an average. 
= Average radius as obtained by polar 
planimeter. 
Now, obviously the correct average radius is 
"bs hi te de Tn 
n 
\nd 
Area of chart =z je i Se rae | 
{| 7 n H no | 


By the method dtias by Mr. White, 
Area of chart =7r* 
Comparing the last two equations, 


(r= tretre+.... tr) 
= Vv = 
n 
and is not equal to ro as given in the first equation. In 
other words, this method gives the square root of the 
mean of the squares of the radii instead of the arith- 
metical mean. 

The method is good, however, as an approximation. 
lr should be observed that the less the variation of the 
charted quantity the more nearly true is the result by the 
approximate method. If the variation is very wide, 
the method should not be used. 

On page 260 of the Aug. 19, 1913, issue of Power, 
the writer gave some figures to show the percentage 
of error involved when getting mean values by the polar 
planimeter according to the system outlined by Mr. 


\hite. Junttan C. SMALLWoop. 
Baltimore, 
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Boiler-Room Essentials 


In the interesting article by H. Gauss, entitled 
“Soiler-Room Essentials,” page 589, of the Nov. 22,1919, 
issue of Power, the author made some statements about 
(OQ, equipment which lead me to suspect that he has 
not had experience with at least one of the efficient 
miodern types of CO, recorders. Perhaps his experience 
was with early models, which admittedly do not com 
pare with recent instruments in simplicity of operation 

id general satisfactory performance. Mr. Gauss ap- 
pears to be laboring under the mistaken impression that 
CO, recorders involve extra labor, whereas my ex- 

rience has been that, next to fuel saving, their princi- 

! advantage is in reducing the labor of the engineer 
and fireman, thus giving them more time to devote to 
other duties. 

\Ir. Gauss says: “In many cases the hand Orsat is 
more desirable than the CO, recorder, when the engi- 
neer on watch is required to make gas analyses at least 
once an hour and is required to see that these analyses 
how reasonable percentages of CO,. That is, if he 
mekes an analysis and finds the CO, low, he must at 
once determine the cause, have it corrected and secure 

‘normal analysis. In large plants operating 10 to 20 
boilers, this is not practicable and the recording ap- 
P:ratus must be resorted to with an expert devoting his 
entire time to the instruments in the boiler room.” 
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Mr. 


ividently, 
take CO, re eadings every hour when using an Orsat. At 
that rate there ‘would be little time left to devote to 


Gauss believes that the engineer should 


other duties; in fact, taking readings so frequently 
would almost seem to require one man to devote his 
whole time to flue-gas analysis. Even then the time 
els psing between the withdrawal of the gas sample and 
the completion of the analysis would prevent the engi- 
neer from correlating the information furnished by the 
analysis with the operating condition of the furnace. 
lor instance, the CO, in the exhaust gases might be only 
7 per cent at the instant that the gas is withdrawn and 
12 per cent a few minutes later when the analysis is 
completed. A CO, recorder, on the other hand, fur- 
nishes the information continuously, thus enabling the 
ireman and the engineer to codperate in keeping the 
percentage of CO, high all the time. The CO, recorder, 
working every second of the day and night, analyzes 
the gases better and cheaper than the engineer can do 
it, working in hourly periods. 

The actual time required for attending to the CO, 
recording instruments with which I am familiar amounts 
to three or four minutes daily per unit, and less than 
one-half hour once a week for changing absorbent car- 
tens and checking readings. The salary of a man re- 
quired to attend an Orsat would pay for the installa- 
tion and operation of an automatic recorder several 
times over in the course of a year. 

Mr. Gauss states further that CO, recording equip- 
ment “must be resorted to” in large plants operating ten 
{6 twenty boilers, in which case an expert must be en- 
gaged to devote his entire time to the instruments. This 
statement is inaccurate so far as the successful types 
of instruments are concerned. Modern recorders are 
sturdy in construction and are no more difficult to 
use and keep in order than other types of boiler-room 
equipment. Ordinarily, they operate for years without 
other attention than occasional cleaning, say once or 
twice a year, and any mechanic can attend to this by 
following simple instructions. Far from requiring an 
expert, the successful modern types of CO, equipment 
are designed to avoid the necessity of expert attention. 
Any man who can understand and run a steam engine 
and its auxiliaries should have no difficulty with CO, 
equipment. 

Mr. Gauss quite rightly approves of the use of the 
recording pyrometer. However, as the percentage of 
CO, fluctuates much more violently than the flue-gas 
temperature, the argument in favor of using recording 
equipment is even stronger in the case of CO, equip- 
ment than in the case of pyrometers. C. 7. ScuMip 

New York City. 


Difference in Heating Systems 


In answer to Mr. Molloy’s letter on page 716 of the 
Nov. 11-18, 1919, issue of Power in regard to my heat- 
ing-system letter in the June 3 issue, I will say that the 
radiators were controlled by a thermostat, which oper- 
ated the radiator valves by compressed air. The vacuum 
was held steady after the building was once warmed up 
and the thermostats were operating. 

The reason the pumps were set so high above the re- 
turn main of the system was for show purposes only. 
This plant is used to furnish power, heat and light to a 
large manual-training school. Part of the course in 
training is operating engineering, and these pumps were 
put on the engine-room floor just for looks. This was 
a big mistake, which has been admitted since. 

For the benefit of Mr. Downham I wish to say that 
I'll agree that the remedy would be to place the pumps 
in basement below the return main. L. B. SHEps. 
Chicago, Il. 
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Size of Pipe for Boiler Feed 


I have had considerable experience with boiler-feed 
lines in connection with the installation of a certain type 
of boiler-feed regulator, and it has been my experience 
that it is the usual custom to keep the velocity of water 
in the feed pipes below 200 ft. per min. 

Answering Mr. Craft’s question, page 781 of the Nov. 
25, Dec. 2-9, 1919, issue, if a 4-in. pipe is used, a dis- 
charge of 60,000 lb. per hour will be equivalent to a 
velocity of 183 ft. per min., which is within the required 
allowance. If the pipe line is short and does not con- 
tain many fittings, it is possible that even a 3-in. pipe 
with a velocity of 325 ft. per min. might be used. This 
would be especially true if feed-water regulators hav- 
ing constant feed characteristics were used. 

If an intermittent type of feed regulator or hand 
feeding is used, there are likely to be times when the 
feed is greatly in excess of the average, and the friction 
less with the pipe, which will then be too small, will be 
considerable. Since this friction loss increases as the 
square of the velocity, it is evident that the discharge 
through the feed line should be kept as near as possible 
to the average. The best way is to install a regulator 
which feeds continuously in proportion to the load, and 
sometimes in inverse proportion to the load, depending 
upen conditions. This tends to reduce the friction 
losses in the pipe and admits of a smaller pipe being 
used for supplying the boiler. 

Irie, Penn. V. V. VEENSCHOTEN. 


What Happens When a Synchronous 
Motor Is Caused to Pull Out? 


I have read with pleasure the interesting and in- 
structive papers, by Will Brown, treating of the charac- 
teristics of the synchronous motor. The analogies are 
very clear and should enable the reader to readily com- 
prehend the iundamental features both of construction 
and operation. There is one important point, however, 
which Mr. Brown, as well as others, touches upon very 
lightly, | may say ee “gingerly.” In his article in 
Power, issue of Sept. 2 1919, he says: 


The force holding together the poles of the 
the poles of the rotor suddenly snaps like a breaking rub- 
ber band, and the rotor stops, while the magnetic poles 
of the stator continue on at constant speed. This is what 
happens when a synchronous motor is overloaded and pulls 
out of step, and is called the motor’s pull-out point. Of 
course, in actual practice the circuit-breakers will gener- 
ally disconnect the line from the motor before it reaches 
this point, because of the enormous current that the motor 
would be pulling from the line. 


stator and 


He says further in the issue of Sept. 23: 

In Fig. 4 the load has literally pulled the rotor poles 
away from the stator poles. As soon as the point is reached 
where the north pole of the stator opposes the north pole 
of the rotor, the pull of the line snaps like a rubber band 
and the rotor is brought to a dead stop by the heavy pull 


of the load. 

Now, it is known that something more than this 
really happens. It has been conceded by the electrical 
engineers of the two largest manufacturers of electrical 
equipment that there is a decided buck at this point, 
which, for the purpose of identification, we may call 
the “pull-out buck.” 

It is acknowledged by the electrical engineers be- 
fore mentioned, that under certain conditions of line 
and load, which may and do occur in practical opera- 
tion, this pull-out buck can take place at a point inside 
a reasonable setting of the circuit-breaker, say 150 to 
175 per cent of full-load rating; that under these con- 


ditions the circuit-breaker cannot anticipate the pull-out, 
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and because the buck is “instantaneous,” the circuit 
breaker does not relieve the reactive kick until too 
late; that the electrical “pile up” will be from eight t: 
ten times the rated capacity of the motor; that the me 
chanical reactive stress impressed upon ‘the cores ov 
the periphery of the rotor will be from six to eigh' 
times the rated capacity of the motor. 

Now this is of very great moment if it is true, and 
because no one seems to know just what does take place 
it is of the utmost importance that the matter should be 
demonstrated to a conclusion that can be depended 
upon. Testing devices are being developed for th: 
purpose and we may expect definite information 0: 
these points in the near future. In the meantime let u- 
go over the “mechanics of the thing,” which we cai 
readily do, and see what may be the result. Let us take. 
for example, a 600-hp. synchronous motor, with a ba: 
line swing, low voltage, a heavy load and a ‘flywheel ou 
of proportion for the conditions. 

Now let us apply shock by introducing a liquid or « 
piece of metal into the compressor cylinder, and we 
have conditions under which, it is conceded, we ma\ 
and do get an electrical angularity which will result | 
the motor “pulling out’’ inside the setting of the circuit 
breaker. We will then have a pull-out buck. 

Let us take the word of these electrical engineer: 
and assume that the electric pile-up is ten times, and the 
electric reaction delivered across the air gap to the roto: 
is eight times the rated capacity of the motor. We then 
have at this instant a mechanical reactive stress at thie 
“rim of the rotor,” expressed as 4,800 hp., which i 
transmitted to the spokes of the rotor, thence throug! 
the hub and key to the shaft, then along the shat! 
through the key, hub and spokes to the rim of the fly 
wheel, where it is opposed by the inertia here provided, 
plus the compressor load. 

It goes without saying, of course, that the initia! 
stresses begin in the stator and are pr imarily impresse! 
upon the “feet” and holding-down bolts. Now, then, |i 
there is a weak link in this chain, and particularly if 
is in the flywheel rim or spokes, something serious is 
bound to take place. 

It is certainly not good engineering to let this matte: 
drift along until we have an “accident” which may re 
sult in the loss of not only dollars and cents, but also 
human life. In the meantime it seems to me that we 
should anticipate by means of proper design and con 
struction the stresses that may be logically expected. | 
want to say in this connection that I consider tli 
flywheel an element of danger as well as expense, when 
used in conjunction with a direct-connected synchronous 
motor, and that, for the reason that it is entirely un 
necessary, it should be eliminated from synchronous 
motor drives. This can be accomplished with entir 
success if proper attention is given to rotor design. 

F. L. Farrsanxs, Chief Engineer, 
Quincy Market Cold Storage and Warehouse Co. 
Boston, Mass. 


Reboring Corliss Valve Chambers 


I have had quite an argument regarding the proj» 
method of reboring Corliss valve chambers. Whe 
doing this work, should not the chambers first be lined 
u> to show how much they are worn or out of line, and 
then have the boring bar set so as to rebore the chai 
bers and bring them into line with the cylinder instea:! 
of just setting up the boring bar on the bonnet stu:s 
and calipering to bring the boring bar central ? 

How would readers of Power go about finding |i 
much the valve chambers were out of line with the cy! 
dei, and how would they set the boring bar? 

New York City. Micwuaer J. Murry 
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Left-Hand Adjusting Screw of Monkey Wrench—Why 


are monkey wrenches usually provided with left-hand adjust- 


ing screws? 1.. W. 
A left-hand adjusting screw affords greater convenience in 


closing up the jaws of the wrench by operation of the milled 
collar with the thumb, while the wrench is held in the grasp 


of the fingers of the right hand. 


Poor Circulation in Radiator of Vacuum System—In a 
vacuum heating system that supplies heat for two houses, 
there is heating up of only about one-third of the number of 
ections of a radiator in the building farther removed from 
the boiler. What may be the cause and remedy? R. A. 

The cold sections probably remain airbound due to insufficient 
vacuum. If it is not possible to obtain a better vacuum at 
the return while the steam supply is open, the air might be 
dislodged, sufficiently for starting operation of all sections, by 
exhausting the radiator with the best vacuum obtainable for 
ten or fifteen minutes prior to admission of steam. 


Percentage Improvement in Coal Economy per Kilowatt- 
Hour—Our fuel consumption for October was 1,960,010 Ib. 
of coal costing $7.44 per ton of 2,240 Ib. for an electrical 

itput of 524,270 kw.-hr. For December the fuel consumption 

as 1,746,445 lb. of coal costing $7.44 per ton of 2,240 Ib., and 
690,260 Ib. of screenings costing $1.50 per ton of 2,000 lb. for 
an electrical output of 574,040 kw.-hr. What was the per- 

ni of improvement in coal economy? G. A. E. 

‘or October the fuel cost was 
‘ ae — > 524,270 = $0.01242 per kw.-hr. 
lor December the fuel cost was 
1,746,445 X $7.44 | 690,260 X $1.50 ~- 574,040 = $0.01101 
2,240 bs 2,000 | per kw.-hr. 
Hence for December the improvement in coal economy over 
hat for October was 
_€$0.01242 — $0.01101) > x 100 - a 
—_— — 01242 = 11.35 per cent. 











Direction of Setting Globe Valve—Whiat is the proper 
way to place a globe valve, to have the pressure under the disk 
r on top of the disk? i, ©. 

For most situations, especially for large globe valves or for 
igh pressures, it is preferable to have the pressure under the 
isk, as that method permits packing the valve when closed and 
prevents the accident of the valve stem pulling out of the disk 
hen the valve is opened under pressure. Another advantage 

( having the pressure under the disk is that the direction of 
flow results in less abrasion of the valve seat. The principal 
advantages of having the pressure on top of the disk are that 
the pressure holds the disk to its seat; also that when the line 
is allowed-to cool down with the valve closed, the lost motion 
hetween the disk and the spindle permits the disk to follow up 
the contraction of the valve body and when steam is again 
turned into the line the valve is as tight as before, whereas 

ith steam reintroduced on the seat side of the valve, there is 
leakage until the valve has become reheated and reéxpanded to 
its former dimensions, and to close the valve down tight before 
it is warmed up makes it harder to open after the expansion 
has taken place. 


Reactive Factor—What is the reactive factor of an alter- 
nating-current system, how is it determined, and what relation 


has it to the power factor? M. O. W. 

The reactive factor of an alternating-current circuit is the 
sine of the angle of lag or lead between the current and volt- 
age. If the power factor is read from an instrument or calcu- 
lated by dividing the watts by the volt-amperes, reference can 
be made to a table of natural sines and cosines and find the 
sine of an angle corresponding to the cosine that is the power 
factor. For example, if the power factor is 0.86, this is th« 
cosine of a 30-deg. angle and the sine of 30 deg. is 0.5, there 
fore the reactive factor is 0.5 when the current is out of step 
with the volts by 30 degrees. When the current and volts are 
in phase, the power factor is 1.00 where the reactive factor is 0. 
Another way of determining the reactive factor is by the 
formula: 


( ‘Watts }? 
\ Volt-Amperes 
The volt-amperes times the power factor equals true watts, 
where the volt-amperes times reactive factor equals the reac- 
tive component of the volt-amperes or, the volt-amperes that 


is being transmitted back and forth through the circuit doing 
ne useful work. 


Reactive factor yy 1 


Determining Size of Feed 4 Pump—W hat size feed pump 
should be supplied for a 100-hp. boiler? ike 

A standard boiler horsepower is the equivalent evaporation o! 
34.5 lb. of water from and at 212 deg. F. per hour, and as thi 
actual conditions usually are such that the equivalent transfer 
of heat is accomplished by evaporation of a less quantity of 
water per hour, under normal conditions it will be on the side 
of safety to assume feed-pump capacity on the basis of 34.5 lb. 
But to cover operation of a boiler 50 per cent beyond its rated 
capacity, and extraordinary demands in case of low water or 
other emergencies, the rated capacity of the pump should be 
not less than 90 Ib. of water per hour per rated horsepower of 
the boiler, and the pump capacity should be rated at no greater 
piston speed than about 50 ft. per minute. 

At ordinary temperatures a cubic foot of water weighs 62.3 
Ib., so that a boiler-feed pump should have a displacement ca- 

1728 .,90 _ eee ; ; 
pacity of —; 623 x yo about 42 cu.in. per min. per rated boiler 
horsepower capacity, and the pump piston speed of 50 [t., 
? 

600 in. per min., would require a= = 0.07 sq.in. of water-piston 


O01 


area per rated boiler horsepower. Hence, for a 100-hp. boiler 

the required area would be 100 X 0.07 =7 sq.in., and neglect 

ing the area occupied by the piston rod this corresponds t« 
7 

V wir 0784 = 2.98, or practically 3 in. diameter for a single pump, 
10D 


as 
V 0.7854 


practically 2 in. diameter for water cylinders of a duplex pump. 


and 7 + 2= 3.5 sq-in., which corresponds to = 211, or 


’ 


[Correspondents sending us inquirics should sign their com 
munications with full names and post office addresses. This 1s 
necessarv to guarantee the good faith of the communications. 
Editor. |] 
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Electrically Operated Pumping Plants in Indiana 


CCORDING to available records there are 206 public 

water-works systems in the State of Indiana. Seventy- 

six of these, more than one-third, are operated partly 
or wholly by electricity. During the past winter and spring 
twenty-seven of those plants were visited by members of the 
Engineering Experiment Station staff of Purdue University 
with a view to ascertaining the present status of electrical 
operation of such plants. 

The plants visited supply water to communities ranging in 
population from 500 to 25,000 and were found to be operating 
under a variety of conditions. Fifteen plants used some form 
of elevated storage—tank, standpipe or reservoir; six were 
provided with compression tanks, the pressure being auto- 
matically controlled by pressure gage relays, while the remain- 
ing six had no provision for storage but maintained direct 
pressure by continuous operation of the pumps. This probably 
represents in a general way the distribution as to types of 
plant over the state as a whole. 

About 20 per cent of the plants visited made use of 
deep-well pumps—air lift or displacement. The remainder 
used surface pumps, though in many cases the pumps were 
placed in pits from 4 to 15 ft. below ground level in order to 
reduce the suction lift. 

The most commonly encountered source of water supply 
was the drilled well, 6 to 10 in. in diameter, and from 100 to 
300 ft. deep. In a few cases the supply came from streams 
of spring-fed reservoirs, but these were exceptional. The 
water from wells appears to be, in general, clear and pure; 
requiring no outlay for purification equipment. In most local- 
ities the water stands from 10 to 20 ft. below ground level, 
but in a few places it flows to the pump under sufficient head 
to eliminate entirely the necessity for priming. 

Centrifugal pumps and triplex displacement pumps were 
encountered in about equal numbers and the plant that con- 
tained neither of these types was exceptional. One rotary 
pump was observed, handling the second stage of a two-stage 
system; and the City of LaFavette has three direct-connected 
motor-driven propeller pumps forming the first stage of a 
two-stage system, the second heing handled by steam pumps. 
These, however, are held for emergency use, the first-stage 
pumping being normally done by air-lift. Also in one case 
the first stage was handled by motor-driven deep-well pumps 
and the second stage by steam pumps. In 75 per cent of the 
plants inspected, however, the single-stage system was used. 

Alternating-current energy was utilized in practically all 
cases, either because direct current was not available or be- 
cause the alternating-current motor is cheaper, more rugged 
and requires less attention. Various types of alternating-cur- 
rent were found to be in use, however, the choice 
depending chiefly upon the type of pump to be driven. In 
most cases the available energy supply is 60-cycle three-phase 
current, and the choice lics between the squirrel-cage and the 
wound-rotor types of induction motor, the former being used 
for driving centrifugal pumps where the starting load is 
light, and the latter for driving displacement pumps where the 
starting load is relatively heavy. Exceptions were noted, how- 
ever, to this general rule, and in one case synchronous motors 
were found giving very satisfactory service. Single-phase, 
25-cycle motors were encountered in one plant, the cnergy 
being obtained from an interurban railway transmission line 
which passed through the town. 

For domestic service the pressures in use were found to 
range from 25 to 90 Ib. per sq.in., the average being about 40 
lb., corresponding to a head of 93 ft. In many cases provision 
is made for raising this pressure for fire-fighting purposes to 
90 or 100 lb. by cutting off the storage and bringing a special 
high-pressure unit into service. It is not uncommon to find 
steam pumps used for securing the extra pressure needed for 
fire service, though the motor-driven fire-service pump is 
popular in localities where auxiliary steam equipment would 
be expensive to provide and maintain. There appears to be a 
growing sentiment in favor of securing the extra pressure by 


motors 


*Presented at the annual meeting of Indiana Engineering Society in 
Indianapolis, Jan. 23-24, by G. C. Blalock, instructor in electrical en- 
gineering, Purdue University, LaFayette, Ind. 
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using a portable pump at the location of the fire, rather than 
by boosting the pressure over the whole system, thereby mak . 
ing both mains and plumbing liable to damage or even con . 
plete failure at a time when such failure would be most serious, “ 
This method also eliminates the extra demand for water at * 
service connections during the high-pressure periods when th ' 
greatest possible supply should be available for fighting fir - 
For domestic service the average pump capacity provid D. 
was about 200 gal. per min., per 1,000 population, but thi - 
figure is not of great value since the capacity required d: . 
pends largely upon local conditions and may vary widely fo: 
towns of the same population. Also, the system used ha- 4 


considerable influence upon the pump rating. A direct-pres 
sure system must have sufficient capacity to supply the pea le 
of the load, while in a storage system the pump needs 

supply only the average demand, anything above this bein 
drawn from the storage. The tendency is to provide t 
much rather than too little capacity, in order to be on tl 2 
safe side and to provide for future requirements. The pum 
ing units designed for special fire service average about 25 


gal. per min. pump capacity per 1,000 population. These unit 


. . - Tt 
also provide reserve capacity for abnormal demands oth« : 
than for fire service. 

Officials and operating men expressed themselves almost 


unanimously as well pleased with the results obtained throug! 
use of electrically operated equipment. Appreciation of th 
greater convenience and decreased operating expenses wa: 
especially marked in places where the pumps were previous! 
steam driven. One plant was visited in which steam operation 
had been resumed after a trial of electric operation, but 1 
one available at the time could give an adequate reason fo! 
the dissatisfaction with the electric drive. 

Another case was encountered, where a_ direct-connected 
motor-driven centrifugal pump was giving unsatisfactor 
service, though no blame was placed upon the motor itself. 
The pump was obviously not designed for the conditions under 
which it was working, and the result was an energy co! 
sumption greatly out of proportion to the work done. Plans 
were being made to replace the centrifugal with a_ triplex | 
pump, though it appears likely that a changg in impellers | 
would have accomplished the same result. This serves t 
emphasize the necessity for using great care in specifying 
centrifugal pump for a given application, in order that its 
characteristics may be suited to the work it is expected to do 

Numerous cases of minor troubles with the equipment wer 
reported. Of these directly chargeable to electric operatio1 
the only ones of serious import were those due to lack of 
adequate protective devices between motor and line. Some o 
them involved no serious consequences, while others involved 
considerable expense and inconvenience, as well as fire risk 
It would appear that the necessity for adequate protection © 
the motor and control circuits is not generally appreciated 
The cost of such protective apparatus is not great and wil! 
soon be repaid through decreased repair bills and greater 
reliability of the equipment. Troubles were reported due t 
lack of reliable low voltage and no-voltage cutouts and als 
to lack of proper protection against lightning. Good lightnin: 
arrester equipment properly installed is essential where pow 
is secured from a transmission line and is the only means of 
preventing damage from this source, which may vary all tl 
way from a breakdown of insulation in one or more coils | 
destruction of the entire electrical equipment. 

Next to having the apparatus itself it is of importance th 
attendants should the the pr 
tective devices. One plant was visited where no voltage pr 
tection was provided, but a former attendant had decided tl 
by wedging the starting handle in the full-on position 
could start the pump from the power station and. save himsc! 

a half-mile walk. Unfortunately, the motor windings did not 
survive the initial experiment, but had to be entirely replace 

Other than electrical the most frequent source of trouble 
appeared to be due to freezing in severe winter weather 
Bursting of pump cylinders was reported in numerous 
stances. In some cases these breaks had been repaired |! 


understand significance of 
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welding; in others the cylinder had to be replaced. Troubles 
from this source can be charged only to neglect in providing 
some means of keeping the temperature sufficiently high to 
prevent freezing. 

The installation of cheap equipment invariably results in 
troubles due to excessive wear and breakage; and poor judg- 
ment in the selection and use of equipment augments the 
dificulties along this line. In one plant the first stage was 
handled by an air lift and the second by a cheap rotary pump. 
The latter was driven at such high speed that it handled 
water faster than the air lift could supply it, so a portion was 
bypassed and pumped over again. In addition the wear on the 
impeller was so great as to necessitate its renewal two or 
three times each year. 

Troubles due to flooding sometimes occur in plants having 
the pumps located in pits. Unless the motor windings have 
been thorcughly waterproofed, they are sure to be more or 
less permanently damaged, with consequent shortening of 
their useful life, although the damage may not be such as to 
require immediate rewinding. 

Improper alignment of pump and motor causes undue wear 
and results in decreased efficiency and increased maintenance 
cost. The same cause sometimes results in broken rods in 
case Of deep-well pumps. Corrosion and rapid wear due to 
sediment in the water being pumped were reported in one or 
two instances. 

Only six of the towns visited had provision for metering 
the pump discharge, despite the obvious advantage of having 
this means of checking the performance of the pump and 
motor. With a watt-hour meter on the input side of the unit 
and a water meter and pressure gage on the output side, the 
duty and over-all efficiency may be determined readily at any 
time and any marked drop detected and accounted for. A 
centrifugal pump particularly needs to have its performance 
checked to avoid the marked drop in efficiency that occurs 
when the impeller is not properly designed for the conditions 
under which it is working. The substitution of an impeller 
of slightly different design may effect a saving that will pay 
for both meters and impeller within a comparatively short 
time. 

PLANT OPERATING RECoRDS AND Costs 


It was found rather difficult to obtain accurate records of 
plant operation and costs, particularly in the smaller towns. 
Combined power and pumping plants frequently do not pro- 
vide separate meters for measuring the energy supplied to 
the pump motors nor divide the operating costs equitably 
between the power and pumping departments of the plant. 
Where energy is obtained from sources not owned or con- 
trolled by the interests operating the pumping plant, the meter 
provided often includes the energy used for street lighting, 
station lighting and heating or other purposes; and as previ- 
ously mentioned, it is not often that provision is made for 
measuring and recording the amount of water pumped. The 
data obtained therefore involve estimates in many cases and 
should be considered as indicating plant performance in a 
general way only. 

Data for calculating energy consumption per 1,000 gal. of 
water pumped were obtained for fourteen towns. In kilo- 
watt-hours per 1,000 gal. this energy consumption ranged 
from a minimum of 0.20 to a maximum of 3.28, giving an 
average value for the fourteen towns of 1.31. 

since there is considerable variation in the total head 
against which these pumps are working, a better measure of 
performance may be obtained by reducing the figure given 
ior each plant to a basis of 100 ft. total head. This gives 


values ranging from 0.125 to 1.96 with an average of 0.90 
xw.-hr, per 1,000 gal. per 100-ft. head. 
The operating cost per 1,000 gal. was found to range be- 


tween 0.88 and 16.83c., with an average value of 4.97c. Re- 
duced to a basis of 100 ft. head this average becomes 3.74c. 
per 1,000 gal. 


Test DATA FROM SPECIFIC PLANTS 
Two plants equipped with meters for measuring the pump 
discharge were selected, and tests were run, with two objects 
in view: First, to determine the duty and over-all efficiency 


of the pumping unit, thus obtaining a basis for figuring energy 
costs per unit discharge; and second, to determine the nature 
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of the power demand and thereby establish the degree of 
desirability of pumping loads from the central-station point 


of view. The test in each case extended over a period of 24 
hours, and in addition to kilowatt-hour and water meters a 
graphic recording wattmeter was used for measuring and 
recording the power demand. 

In the first plant the unit tested consisted of a 2™%-in. 
single-stage, 175 gal. per min. centrifugal pump, driven by a 
15-hp. squirrel-cage type induction motor, pumping contin- 
uously against the direct pressure of the mains. A total 
pumpage of 11,900 cu.ft. was observed—an average rate of 
61.8 gal. per min. against a pressure of 40 lb. per sq.in. with 
an input of 9.38 hp., giving an over-all efficiency of 16.7 per 
cent. Estimates based upon pipe-friction tables give about 
10 ft. loss of head in elbows, valves, meter, etc., between the 
pump intake and the point at which the pressure gage was 
attached to the main. Including this loss of head raises the 
efficiency about 2 per cent. This still gives a low over-all 
efficiency, but it should be noticed that the pump is discharging 
but little more than one-third of its rated capacity, this 
resulting in the motor running at considerably less than its 
normal rating. Neither pump nor motor can therefore be 
expected to show good efficiency. It is evident that this unit 
is not operating under the conditions for which it was de- 
signed, resulting in high energy consumption per unit output. 

In the second plant the unit tested consisted of a 4-in. two- 
stage, 380 gal. per min., centrifugal pump, driven by a 25-hp. 
squirrel-cage type induction motor, pumping to mains, with 
standpipe storage. The frequency and duration of pumping 
periods were regulated by a_ pressure-gage relay and an 
automatic motor starter. 

Three runs of approximately two hours each, at an average 
pressure of 55 Ib. per sq.in., gave a pumping rate of 350 gal. 
per min. with an input of 32.25 hp., showing an over-all 
efficiency of 38 per cent. Estimated loss in head due to fric- 
tion amounts in this case to about 35 ft., and inclusion of this 
loss as part of the total head raises the efficiency about 10 
per cent. The over-all efficiency checks closely with manu- 
facturers’ estimates for this size and type of unit and the 
unit is evidently well adapted to its work. 

The conclusions arrived at as a result of investigation and 
study of the present status of electricity in the pumping plants 
of the state may be summed up as follows: 

1. Where local conditions have been carefully considered, 
the type and capacity of pump and motor which best suits 
those conditions intelligently sclected, electrically driven 
pumps have proved highly satisfactory; they have been found 
to be easily handled, convenient, reliable and economical. 

2. While the motor itself is unlikely to give trouble, and 
transmission lines have proved quite reliable, it appears advis- 
able to provide some auxiliary source of power. The auto 
mobile-type gasoline engine seems particularly well suited to 
this purpose. 


3. The energy consumption in properly designed plants may 
be expected to vary from 0.2 to 2 kw.-hr. per 1,000 gal. per 
100 ft. head, with 1 as a fair average. 

4. The operating expenses for an electrically operated plant 
are low—considerably below those for a steam plant and 
appreciably below those for an internal-combustion engine 
plant. 

5. The pumping-plant toad is a desirable one from the 
central power-station point of view. 

Peter Cooper Hewitt has, says the Springfield, Ohio, Sun, 
developed a new machine which, he claims, will do even more 
than the required performances to win the $100,000 prize of- 
tered by the Michelin Co. for a machine that will rise straight 
into the air without a preliminary run and will land in a 
space 30 ft. square. According to Mr. Hewitt, with his new 
propeller it will be possible to reverse the plane while in 
flight without reversing the engine or turning about. It can 
also be made to leap or drop like a flying boat. These un- 
usual movements are made possible by the odd propeller which 
may be pointed in any direction, and the entire force of the 
blades is applied to lifting. Once in the air, the shaft is pointed 
forward and the machine moves ahead with a speed that equals 
the best attained by other machines. At any time during the 
flight the position of the propeller may be changed. 
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v Dielmore Automatic Drain 
Dielmore Valve Co., Box 674, Tacoma, Wash. 
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Screw 
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eliminate leakage 
and slippage. The 
metal valve disk 
seats on a metal 
surface. The 
valve disk is fit- 
ted with a com- 
position sealing 
ring around its 
outer edge and 
one around the 
valve stem. 
These sealing 
rings, being flex- 
| ible, are forced 





against the valve 
seat by the pres- 





Holes Co., 


of the lic 
Owing to the composition of which they are made, the sealing 
rings are durable, and no matter how badly the seating surface 
of the valve becomes worn, scarred or scored, the rings keep the 


sure of the liquid 
as the valve 
closes. The great- 
the valve is seated. 


juid the tighter 
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Waterbury, Conn. 
“Power” 
1 
ba’ | 
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Metal screw holes, tapped for eithe: 
machine or wood screw threads, are 
driven into wood. To drive, a head is 
screwed into the hole piece, anu after 
boring a hole where desired, the 
screw hole is driven into place flush 
with the surface of the wood. The 
head is then removed, and the hole is 
ready for the insertion of either type 
of screw. The advantage of this is 
that a screw can be put in or removed 
enlarging the hole. These screw 
n any material. 


and Relief 


**Power”’ 

This valve is designed to 
automatically take care of 
the condensation in engine 
and pump cylinders after 
the steam has been shut off 
at the throttle valve. It is 
connected to the two ends of 
the cylinder and at the top 
to the steam chest. It con- 
tains a valve disk and 
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Regulator, Improved Copes 


.@., 





spring. The pressure from 
the steam chest closes the 
valve against the pressure 
of the exhaust. When the 
throttle valve is closed, the 
pressure from the _ steam 
chest is removed and the 
spring opens the valve to 
allow the water to escape 
from the evlinder. 


erie, Penn. 
**Power’’ 

The new control valve used with 
the Copes regulator has abandoned 
the reciprocating stuffing-box and 
in its place is a horizontal shaft 
which rotates slightly, the fric- 
tional resistance having been re- 
duced as much as 6 to 16 lb. The 
valve is of the balance type, and 
the weight of the valve lever exerts 
a constant closing force of 50 Ib. 
on the valve piston. A weight is 
used instead of a_ spring. The 
thermostat tubing is hollow, the 
water level corresponding to that 
in the boiler acts on the tempera- 





ture of the rod, thus lengthening 
ond shortening the tube as the 
water rises and falls, the expan- 


sion actuating a control valve. 


Engine, Bannon Rotary Steam 


““Power’”’ 
The Bannon rotary steam 
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Bannon Rotary Motor Co., 324 Linz Building, Dallas, Tex. 
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‘engine has but three mov- 
ing parts: An eccentric pis- 
;ton keyed to the driveshaft, 
;and two sliding gates which 
toperate with their ends 
‘forming a contact with the 
| periphery of the piston. On 
; the shaft of the two-cylinder 
tengines there are two of 
'these eccentric systems, set 
1180 deg. apart, which bal- 
;ance the shaft and elimi- 
inate the possibility of dust 
'on the bearing surface. The 
| principle of the lever is em- 
; ployed by having the steam 
;expand against a revolving 
!'eecentric system so that the 











‘leverage of the system 
greatly multiplies the steam 
energy. 
of a 


be coupled directly to the lineshaft. 


| Cock, Double-Packed Stop 
' M. H. Treadwell Co., 
“Power” 


This stop-cock is packed 
on top with asbestos, 
sprinkled with graphite, both 
ends of the packing rings 
fitting close together. The 
top gland is then tightened 
so that the plug will barely 
turn, after which the bottom 
is packed in the same man- 
ner, the packing being drawn 
tight enough to release part 
of the pressure at the top. 
; This equalizing of the pres- 
i sure will enable the stop- 
‘cock to turn freely. It is 
high pressure. 


built for 


' Union, Codd Double-Bronze Seated 


The Codd Tank and Specialty Co., 406 W. 


more, Ma. 


““Power"’ 


This malleable-iron pipe union is 
made with two bronze seats. One 
seat is fitted in the main body of 
the union and the other is in the 
,nut, thus giving a double securit) 
against leakage. The two bronze 
seats are compressed into recesses, 
as shown. 


Valve, Nordstrom Lubricated Plug 


Merrill Metallurgical Co., 121 Second St., San Francisco, 


“Power” 


| The special feature of this valve is that 
it is lubricated, the lubricant beirig placed 

is forced out 

| through the grease ducts by the lubricating 


,at the top of the plug. It 


iscrew shown in the center of the 
‘head. As the grease is forced out of the 
,Srease ducts, it is also forced into 
; grease chamber at the bottom and 


iplug is thus lubricated. 
| 


Patented At 


impulses 


in each cylinder, an overlap of 90 deg. results. 


per 








Each impulse of steam drives the shaft three-quarte) 
revolution, and as there are two 


revolutio 


Inc., 140 Cedar St., New York City. 


The engine ca 
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Sierra and San Francisco Properties 
Leased 


The California Railroad Commission has approved the lease 
by the Sierra & San Francisco Power Co. of its properties to 
the Pacific Gas and Electric Co. The lease is to run for a 
period of 15 years, dating from Jan. 1, 1920. In addition to 
paying all taxes and governmental charges, providing for 
special funds created by the lease and setting aside 2 per cent 
of the gross revenues received from the leased properties for 
depreciation, the gas company is to pay a rental of $50,000 a 
vear for two years, $100,000 for the third and $150,000 for 
each of the remaining years of the lease. 

Pointing out that for nearly two years the Sierra & San 
Francisco Power Co. has been unable to sell its bonds and 
thus handicapped has not been able to install very necessary 
power plants and transmission lines, Commissioner Irving 
Martin, who wrote the opinion accompanying the order of 
approval, calls attention to service improvements that will 
follow as a result of the lease. He says: 

“Considerable preliminary work has been done toward the 
installation of the so-called Spring Gap plant on the Stanislaus 
River. Material has been ordered for a second transmission 
circuit from Port Marion to Salinas in order to improve the 
service conditions in Salinas and other territory served by 
the Coast Valleys Gas and Electric Co., which buys its energy 
from the Sierra company. Material has been ordered to 
strengthen the line from Manteca to Modesto, thence inter 
connecting from Modesto to Newman, with provisions for an 
additional line to Turlock. Work has already been started by 
the Sierra company on an additional pipe line to its Stanislaus 
plant. The estimated cost of these projects is in excess of 
$1,000,000.” 

The Sierra & San Francisco Power Co. sells and distributes 
water in Tuolumne County and electric energy in the ‘Mother 
Lode” district of Tuolumne and Calaveras counties; in Stanis- 
laus, San Joaquin, Contra Costa, Alameda, Santa Clara, San 
Benito and Monterey counties and the City of San Francisco. 
It supplies power to the United Railroads of San Francisco; 62 
per cent of its earnings form the sale of electricity coming 
from the street-railroad company. 


Sampling Atmosphere by Airplane 


In the investigation of the atmospheric conditions and the 
smoke problems of Salt Lake City progress is reported 1}\ 
Osborn Monnett, who has had direct charge of the work 





hIG. 1. FIELD EQUIPMENT FOR SO: DETERMINATION IN 
ATMOSPHERE 


The fuel survey, begun in September, has been completed, 
together with Ringelmann chart readings of the various 
‘lasses of plants giving out smoke. Laboratory experiments 
with household equipment have been carried on throughout 
the winter. The information obtained therefrom is to be 
used in personal instruction of householders in the operation 
f their furnaces. A house-to-house canvass of the city has 
een made by the Boy Scouts in codperation with the Fed- 
rated Women’s Clubs, and the number of different types of 
eating equipment used in the city is being tabulated to 
facilitate the work of instruction. 
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In connection with the examination of the atmosphere with 
respect to the influence of the smeltcr gases, the airplane has 
been used. This is the first time on record where the heavier- 
than-air machine has been used for this purpose. Samples 
are collected at the 3,600-ft., 2,200-ft. and 1,000-ft. levels, and 
these, in connection with samples taken on the roofs of the 
buildings and at the street level, will give determinations at 
the various levels affecting the situation. 

J. J. McKetteridge, an engineer from the United States 
Bureau of Mines Station at Minneapolis, has been temporarily 





FIG. 2. CHEMIST WITH FIELD KIT READY TO TAKE 
SAMPLES AT HIGHER LEVELS 


transferred to the Salt Lake Station. He is an expert do- 
mestic boiler and furnace man and will be used to organize the 
work of personal instruction to owners of domestic equipment. 
During the month of February engineers of the Salt Lak 
Station are conducting a campaign of demonstration of smoke 
cbatement possibilities in large heating plants. 


Future Organization for “Welfare” 
Activities of Engineering Societies 


By whom and how shall the “welfare” activities of Amer 
ican engineers be condi ied henceforth? This question has 
been much debated. For several months the report of the 
Joint Conference Committee of the Founder Societies (Civil, 
Mining, Mechanical, Electrical) has been before the societies 
as the answer. Deci.-on will vitally affect the Engineering 
Council. 

The Engineering Council at its meeting Oct. 16, 1919, re- 
ceived the Joint Conference report, and voted unanimously 
that Council indorses the general plan for a national Engi- 
neering Council as therein outlined. Nevertheless, the Council 
as now constituted must “carry the torch” until taken by the 
next runner. The torch must be kept burning. The Council, 
in the desire to further the interests of engineers and_ to 
remove difficulties in its own operations, invited the governing 
bodies of its member societies to a conference. Members of 
the Joint Conference Committce and the Trustees of United 
Engineering Society also were invited 

This conference met in Engineering Socicties Building, New 
York, Jan. 23, from ten in the morning until five in the after- 
noon. It was the first time that the members of the governing 
bodies of these national societies had been brought together. 
It was an educative and otherwise profitable meeting. Its dis- 
cussions were made effective in the resolutions copied below, 


it being understood that these actions were in the nature of 


recommendations to the societies. 

Resolved, That the amount contributed for Enginecring 
Council by each founder society shall be $5,000 for the year 
1920, in place of $3,000 as now provided, and by the American 
Society for Testing Materials, $1,000, instead of $600. 

Whereas, The American Society of Mechanical Engineers 
and the American Institute of Electrical Engineers have 
adopted in principle the essential recommendations contained 
in the report of the Joint Conference Committee of the four 
founder socicties; and 

IVhereas, It appears probable that the other founder societies 
will shortly also adopt the principles of this report; and 

Whereas, It would be most unfortunate to permit certain 
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welfare measures of importance alike to engineers and to the 
public to be interrupted through lack of necessary immediate 
financial support; be it 

Resolved, By this joint conference of the governing bodies 
of the American Society of Civil Engineers, the American 
Institute of Mining and Metallurgical Engineers, the American 
Society of Mechanical Engineers, the American Institute of 
Electrical Engineers, and the American Society for Testing 
Materials that appeals for contributions of $2 per’ person for 
the support of such welfare work during the interval before 
the recommendations of the Joint Conference Committee shall 
have been made effective, be sent at their discretion by the 
governing boards of the societies represented at this confer- 
ence, to members of all grades, except juniors and student 
members; and be it further 

Resolved, That the appeal make clear the fact that unless 
engineers lend financial support immediately, the public wel- 
fare work of engineers will be seriously discredited; and be 
it further 

Resolved, That if the amount received by each society in 
response to the appeal be in excess of its appropriation voted 
for Engineering Council, such excess shall be appropriated by 
each society to Engineering Council or its successor. 

Whereas, This Conference of national engineering societies 
has considered the recommendations of the Joint Conference 
Committee of the four Founder Societies; therefore, be it 

Resolved, That the Conference adopts in principle that re- 
port and requests the Joint Conference Committee to call, 
without delay, a conference of representatives of national, 
local, state and regional engineering organizations to bring 
into existence the comprehensive organization proposed. 

Voted: That if this Conference be called together again, it 
be called for a meeting in Chicago on Apr. 20. 


Willful Waste Makes Woeful Want 


There has been a fire burning on the waterfront of the 
Hastings Mills on Burrard Inlet for twenty-five years. Through 
rain and storm and winter and summer the flames burn 
brightly and the black smoke rises. Ever since the mills 
started there has been this bonfire, fed by the endless sawdust 
carriers. Hundreds of tons of wooden particles have been 
burned at this plant alone. At other mills throughout the 
province the sawdust is treated in the same way. As sawdust 
has a low commercial value and no one mill produces enough 
of the material to make a paying proposition of preparing it 
for various marketable uses, it has been allowed to go to 
waste for many years. It is thought now, however, that with 
many mills operating within a reasonably small radius there 
is enough being produced to make a sawdust-handling plant a 
good investment. It can be pressed into bricks or manufac- 
tured into dyes or other chemical properties extracted. The 
matter is being investigated by capitalists, and it is entirely 
probable that some steps will be taken this coming spring or 
summer to make use of sawdust waste from British Columbia 
mills. 


World’s Production of Petroleum 


-Production, 1918——— -—Total production, 1857-1918— 
Per Per 


Barrels of Metric cent 3arrels of Metric cent 

Country 42 gallons tons of total 42 gallons tons _ of total 
United 

States. .355.927,716 47,457,029 69.15 4,608,571,719 614,476,230 61.42 
Mexico .. 63,828,327 9,506,289 12.40 285,182,489 42,564,549 3.80 
Russia ... 40,456,182 5,520,066 7.86 1,873,039,199 247,856,218 24.96 
Dutch East 

Indies a. 13,284,936 1,836,914 2.58 188,388,513 25,465,114 2.51 
Rumania . 8,730,235 1,214,219 1.70 151,408,411 21,058,193 2.02 
India ... b 8,000,000 1,066,667 3.55 106,162,365 14,154,982 1.41 
Persia 7,200,000 b1,000,000 1.40 14,056,063 2,952,231 19 
Galicia 5,591,620 777,640 1.09 154,051,273 21,424,303 2.05 
Peru 1+. 2,536,102 338,147 -49 24,414,387 3,255,251 oa 
Japan and 

Formosa 2,449,069 326,543 .48 38,498,247 5,133,100 <5! 
Trinidad . 2,082,068 289,578 .40 7,432,391 1,033,712 10 
Egypt 2,079,750 277,300 .40 4,848,436 646.458 .07 
Argentina. 1,321,315 192,612 .26 4,296,093 617,176 .06 
Germany.. 711,260 b 100,000 14 16,664,121 2.254.974 Be 
Canada 304,741 40,632 .06 24,425.770 3,256,769 -33 
Venezuela. 190,080 26,400 ) 04 317,823 44,142 } 
LL ere 35,953 b 5,000 § ~° 973,674 138,588 | 
CORR cece ives inttauseue texas 19,167 2,662 + .02 
Other | 

countries 397,000 55,139 | 





514,729,354 69,975,036 100.00 7,503,147,138 1,006,389,791 100.00 


. (a) Includes British Borneo. (b) Estimated. (c) Estimated in part. 
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Tests on Slag Wool for Steam-Pipe 
Covering* 


In these tests dry steam is admitted to a 4-in. steam pipe 
of outside diameter 4.47 in. and length 13 ft. 8% in. betwee: 
the insides of the flanges. The pipe is set nearly horizontal, ; 
slight fall being given toward the outlet end to facilitate th: 
draining off of the condensed steam. Steam is admitted a: 
the upper end through a gravity separator to insure the sup 
ply of dry steam. The condensed steam is collected in 
down tube at the lower end of the pipe and the level of watc: 
in this collecting pipe is shown by a gage-glass. During th: 
test the water is maintained at constant level by adjusting th. 
drain cock. The water is passed through a cooling coil befor 
passing out into the open air in order to prevent reévaporation 
on reduction of the pressure. To allow for the condensatio: 
due to the flanges, the test pipe is removed, and a pair o! 
similar flanges, with a very short length of pipe, is put between 
the ends of the apparatus. The amount of condensation ob 
tained under these conditions is subtracted from the amount 
obtained with the test pipe in place. After a preliminary heat 
ing of some hours, says The Engineer, the pressure of steam 
is kept as constant as possible and observations taken for on 
hour. Two such one-hour runs with the pipe bare and co\ 
ered respectively constitute a test. The observations taken 
during each hour include (1) the temperature of the steam 
at the inlet to the test pipe; (2) the air temperature at two 
positions, about 4 ft. from the pipe; (3) the temperature of 
the outside of the cover; (4) the weight of steam condensed 

Tests were made with two different thicknesses of slag woo 
covering held to the pipe by metal sheets, having distance 
pieces to fix the thickness of the cover. In each case th: 
length of cover and area of pipe covered was 13.69 ft. and 
16.02 sq.ft. respectively. The details of the covers are as 


follows: 

; . Cover No. 1 Cover No 
IRIN, RUIN. 0. saat dart rar diavaruc/ava wtenaan nas 2 in. 1 in. 
RR OE SE Pio ones cd wrecctnseneedones 7.99 lb 4.04 Ib 
OEE eee RENE [TINE 60's od ernie cemawclets 6.83 Ib 3.46 lb 


The difference between the net loss from the covered pip: 
and the bare pipe gives the heat saved per hour and th 
efficiency of the cover is taken as the ratio of this to the net 
bare pipe loss. The heat loss per square foot per hour pci 
degree difference of temperature between the steam and thx 
outside air is nearly constant for medium and low pressur 
of steam, but generally rises for high pressure; it is, however. 
the most convenient number for calculation of the loss unde: 
different conditions, so long as the conditions are not greatl\ 
different from those of the test. It may be noted that there 
is no flow of steam through the test pipe, except a very small 
amount due to the condensation. Hence in practice, wher 
there is flow, the quantity of heat lost for the same difference 
of temperature between steam and air would not be the same 
as in the test pipe, but this will not materially affect th: 
efficiency figure, since this is the ratio of two tests under 
nearly identical conditions. In the results given below, thi 
gage pressure is the pressure corresponding to the steam tem 
perature less the atmospheric pressure. The results for tlh 
bare and covered pipe are indicated at A and B, and th: 


difference between these results is shown at C. 
Test Test Test 

Cover No. 1 No. 1 No. 2 No. 3 
Gage pressure, Ib. per sq. in.........0.- 54.1 107.8 258.9 
Temperature of steam, deg. F........... 301.5 342.5 408.9 
Temperature of air, deg. Fi... cccccccccss 67.3 67.4 62.2 
Temperature of cover, deg. F............ 81.0 88.4 87.8 
Difference between steam and air tempera- 

ME ucdeureeutewediedonseecep he eetws su oe 275.1 346.7 
Loss per square foot per hour per )} A 2.843 3.043 3.75 

deg. difference of temperature } B 9.235 0.257 0.281 

WR, Be PRs 6 o-cnes a wcewiaranes J c 2.608 2.786 3.474 
Saving of bare pipe loss, per cent........ 91.8 91.6 92.5 

Test Test Test 

Cover No. 2 No. 1 No. 2 No. 3 
Gage pressure, Ib. per sq. in.........06.. 53.9 109.2 256.3 
Temperature of steam, deg. F.......... 301.3 343.5 408.0 
Temperature of air, deg. FF... .cccccesss 64.4 66.2 72.8 
Temperature of cover, deg. F............ 98.9 99.8 112.8 
Difference between steam and air tempera- 

TEE Kcadaenus mewiee chase recat wae ees 236.9 277.3 338.2 
Loss per square foot per hour per )} A 2.854 3.056 3.601 

deg. difference of temperature } 0.431 0.462 0.52 

OM. Wn i caters cesasiece cess J C 2.423 2.593 3.07¢ 
Saving of bare pipe loss, per cent......... 84.9 84.9 £5.5 

*Abstract of National Physical Laboratory Report, Apr. 26. 1919. 
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Hydro-Electric Development Will Utilize 
1,900-Foot Fall of Water 


In a recent address before the Stockton Rotary Club, Samuel 
Kahn, vice president and general manager of the Western 
States Gas and Electric Co., referred to the additional 30,000-hp. 
hydro-electric development planned by his company. 
developments, which are located on the south fork of the 
American River, a few miles above the company’s present 
hydro-electric development, include the construction of a reser- 
voir for impounding waters in the Twin Lakes, Echo and Med- 
ley lakes at the headwaters of the south fork of the river. 

As small dams were in existence at Silver Lake and Echo 
Lake, no further work was done at these points, but in the 
summer of 1917 construction was begun on an earth-filled 
dam with a concrete core wall at Twin Lakes, which was 
completed in 1918. This dam at the present time is only 8 ft. 
high, but eventually will be built to a height of 60 ft. 
summer and early fall of 1917 a rubble stone masonry dam was 
During the years 1918 and 
1919 the surveys were still in progress and will probably be 


also completed at Medley Lakes. 


completed the early part of 1920. 
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line about 214 


Canyon. 


The new 


purposes. 


of 800 Ib. 


In the 


A connecting ditch originally constructed for a capacity flow 


of 80 cu.ft. per sec. will be enlarged to carry 250 or 300 cu.ft. 
Furthermore, it may be lined with pre-cast concrete 
slabs to reduce friction losses and to minimize ice troubles, 
as during midwinter there are periods when the ditch freezes. 

After the water flows down the ditch for a distance of 24% 
miles, it will reach a proposed forebay and the waters from 


per sec. 


in Ceylon, which if 


Dickoya Rivers be 
200,000 hp.—London 
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this forebay will be conducted through a high-pressure pipe 
4 miles in length, which will terminate in the 
south fork of the American River in the vicinity of Long 
The difference in elevation between the proposed 
forebay and the proposed plant is 1,900 ft., which will make it 
one of the high-head developments of the country and, in 
fact, of the world. The pipe line will be constructed of wood 
and steel; that is to say, the upper end of the pipe line, where 
the pressure is relatively small, will be constructed of red- 
wood staves, which have been found to be excellent for such 
The lower end of the pipe will be built of steel 
of varying thicknesses, the heaviest pipe, of course, being at 
the bottom of the canyon. 
sections of the pipe will have to be constructed of the highest- 
grade steel and lap-welded to withstand a working pressure 


As a matter of fact, the lower 


After the water passes through the proposed hydraulic plant, 
it will again flow down the American River several miles until 
it reaches the present dam and diversion, where it will be 
picked up again and used in the present plant. 
water has passed this plant, it will be used farther down stream 
again for irrigation and domestic purposes. 


After the 


It is reported that there are thirteen sources of water power 


developed would gencrate approximately 


500,000 hp. Since the present demand for power is only 60,000 
to 70,000 hp., it has been decided that only the Laxapana and 


exploited, as they would 


Electrical Review. 


cupply about 











New Publications 








THE COAL CONSUMPTION OF POWER 
PLANTS AND BONUSES FOR COAL 
SAVING. By Robert H. Parsons. Pub- 
lished by the Electrical Review, London, 


England. Pamphlet: 8%x5% _ in. 23 

pages. Price 1 shilling. 

The author sets forth some methods cf 
establishing and _ utilizing standards of 
power-plant efficiency and describes 
bonuses for power-plant employees. The 


reader will perhaps get an idea of what the 
booklet contains by being advised that its 
contents is made up of text and charts 
like those in the paper by R. J. S. Pigott, 
“Graphic Analysis of Power Plant Per- 
formance,” before the American Society 
of Mechanical Engineers a few years ago, 
though not as complete or detailed as Mr. 
Pigott’s paper. 





Obituary 





Pierrepont Bigelow, who succeeded his 
father, Col. F. L. Bigelow, when the latter 
died a couple of years ago, as treasurer of 
the Bigelow Co., New Haven, Conn., died 
suddenly of pneumonia on Jan 28. Mr. 
Ligelow was 32 years old. He was a grad- 
uate of Sheffield Scientific School, a man 
of sterling qualities and high ideals, and 
had a good mechanical mind. 


E. Fred Wood, formerly vice-president 
of the International Nickel Co., died sud- 
denly at New York City on Jan. 5. Mr. 
Wood was born’in Milwaukee on Aug. 28, 
1858. He was educated in the public 
schools of his native city and later entered 
the University of Michigan, from which he 
was graduated. After leaving college he de- 
voted himself to the study of metallurgy 
and in connection with his studies made 
extensive trips through the various mining 
camps of the West and lived for a year at 
Leadville and other mining towns, where 
he pursued his studies and obtained his 
practical experience. He later entered the 
employ of the Carnegie Steel Co. and rap- 
idly rose to the position of assistant gen- 
eral superintendent of the Homestead 
plant, which position he filled for a numher 
of years. During the period of the big 
strike at the plant, when Mr. Frick was 
shot, Mr. Wood was in entire charge of the 
plant. He was looked upon by Mr. Car- 
negie and his associates as one of the val- 
uable men of the organization and was one 
of the so-called ‘‘Carnegie Veteran Asso- 
ciates.”” He was invited to join the Inter- 
national Nickel Co. upon its organization, 
becoming first vice-president of the com- 
pany and a member of the board of di- 
rectors and of its executive committee. He 
was an important factor in developing the 





mining, smelting and refining business of 
the company. When the United States 
entered the world war Mr. Wood resigned 
his official connection with the nickel com- 
pany to devote himself to public work, and 
became a member of the Committee on 
Production of the War Industries Board. 
He served on this board during the entire 
period of the war without compensation 
and his work was fine and of inestimable 
value and won the admiration and com- 
mendation of those who were brought into 
contact with it. He was a member of the 
University of Michigan Club, the Automo- 
hile Club, the New York Athletic Club, the 
Society for Electro-Chemical Engineers, and 
the Railroad Club. He is survived by his 
widow and one daughter. 


Hieereeesneneneeranent Hevenenieeniet 


wen 


Personals 
C. H. Gustafson, formerly with the St. 
louis & San Francisco R. R. at Spring- 


field, Mo., is now superintendent of motive 
power for the Wichita Falls, Ranger & 
Fort Worth Railroad. 


A. S. Winter, formerly advertising and 
sales manager for the Wm. Powell Co., has 


joined the sales force of the Fairbanks 
Co., of Pittsburgh, Penn., and will repre- 


sent the company in southern Ohio. 


J. G. Miles has been appointed supply 
division manager of the Westinghouse 
Kleetric and Manufacturing Co.’s Seattle 
office, to succeed C. V. Aspinwall, now the 
company’s representative at Spokane, 
Wash. 


D. D. Tripp, vice president of the Pioneer 
Rubber Mills, San Francisco, has left for 
an extended trip through the Orient, to be 
gone six or eight months, to study the 
great possibilities for sales development in 
the East. 


Hjalmar E. Skougor, who has been con- 
nected with Guggenheim Bros., Chile Ex- 
ploration Co. and Braden Copper Co. for 
the last seven vears as designing engineer, 
has severed his connection with these 
companies to return to private practice as 
consulting industrial engineer, with offices 
at 120 Broadway, New York City. 

* 


A. M. Quick, of Baltimore, Md., and 
Howard P. Quick, of New York City, con- 
sulting hydraulic power-plant engineers, 
are associated in the design and construc- 
tion of a hydro-electric plant on the Shen- 
andoah River, near Front Royal, Va., in 
connection with some _ industrial plants 
which have been under way for a year or 
more, having received special war grants 


for this work. 


Lewis E. Ashbaugh, 
with the J. G. 


hydraulic engineer 
White companies and clients 









for the past twelve vears, is now sales 
engineer at the New York office of John 
R. Proctor, Inc., of Bayonne, N. J., in 
charge of fuel-oil installations and other 
electrical equipment for power and light- 
ing purposes. 


Paul Wunderlich, consulting industrial 
engineer, will leave shortly for Japan as 
mechanical engineer for the George A. 


Fuller Co. He is endeavoring to get up a 
complete catalog and data file of mechan- 
ical, electrical and sanitary -equipment, and 
will appreciate literature of this kind sent 
to him in duplicate, in care of the Geo. A. 
Fuller Co., Flatiron Building. New York 


City. 

Aubrey G. Haven, Brookiyn, N. Y., has 
been appointed real estate engineer in 
charge of the valuation of right of way 
and real estate for the Gulf, Mobile & 
Northern R. R. Mr. Haven was for over 
five years with the Interstate Commerce 
Commission engaged on land valuations, 
avd prior thereto was engaged on real 


estate appraisals for numerous other rail- 
me nas 


Hevvuneaenaeuesnteneeeioeene TO ot 


: Engineering Affairs 


He UENenennestieniine 





The American Society of Mechanical 
Engineers, St. Louis Section. will hold a 
meeting on Mar 19, at which P. FE. Irvine 
will talk on the ‘“‘New Bv-Product Coke 
Plant at Granite City." 


The Engineers’ Club of Philadelphia will 
hold a special meeting on Feb. 28, at which 
will be presented a “Report of Joint Con- 
ference of Committee on Development of 
the Four Founder Societies." 

The American 
Engineers, Buffalo Section, 
meeting under the auspices of the En- 
xineering Society of Buffalo on Feb. 24. 
\. L. De Leeuw will speak on the subject 
of “Wage Payments.”’ 


The Indiana Engineering Society, at the 
annual convention held in January elected 


Society of Mechanical 


will hold a 


the following officers: President, W. T. 
Titus, Indianapolis: vice president, O. C. 
Ross, Indianapolis: secretary, Charles 


3rossman, Indianapolis: trustees: D. D. 
> 


Fiwing. LaFayette; Melton, Gary: 
John W. Fulwider, Lebanon: Frank C. 
Wegener, Terre Haute: Edwin S. Pearse, 
Indianapolis. 

avevenneneaee vvvconaceeevonnennnnnenennoonnnatt 





Business Items 








' seneennneatnnnaen eT rrenareaeanineiaiieY 


The Tacony Steel Co. is opening a Chi- 
cago sales office in the Marquette Build- 
ing. with Frank B. Hillwick, until recently 
with the Crucible Steel Ce., as district 
sales manager, 
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Clearfield (ordinar 
Revnoldsville. 
Quemahoning ves 
Somerset (medium) 
Somerset (poor) sees 
Western Maryland 
Fairmont pemmewe 
Latrob ewe 
Greensburg ..c.ceses 
Westmoreland % ‘in ws 
Westmoreland run-of-mine 


Ritumineus coal price 


PHILADELPHIA 
rding to district from which they are 1 
ordinary slack the price s $2.45 $2 lu 
$3.55. at the mines 
BUFFALO 
Anthracite 


No & Pittsburgh 
Massillon lump 
Coshocton lump 
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PROPOSED WORK 


Mass., West Springfield (Springfield 
P. O.)—MecClintock & Craig, Archts. and 
Iiners., 33 Lyman St., Springfield, will re- 


ceive bids for the construction of a 1 story 
power house on Cold Springs Ave., for the 
Gilbert & Barker Mfg. Co. 


Conn., Hartford—Bryant 
Woodland St., 
pant. C. N. 
iden, Engrs. 


& Chapman, 
plan to construct a power 
Flagg & Co., State St., Mer- 


Conn., Hartford—A. Goldstein is having 
preliminary plans prepared for the con- 
struction of a 2 story, 101 x 119 ft. garage 
on Maple Ave. <A steam heating system 
will be installed in same. Total estimated 
cost, $100,000. KF. Walz, 348 Trumbull St., 
Archt. 


Conn., Hartford—The Hartford Electric 
Light Co., Pearl St., plans to build a power 


plant at South Meadows. E. Lawton, 
Genl. Mgr. 
Conn., Har.ford—E. M. Stone, Engr., 327 


Trumbull 
prepared 
building 
vacuum 
in same. 


St., is having preliminary plans 
for the construction of an office 
at 55 Pratt St. <A sprinkler and 
cleaning system will be installed 
Owner’s name withheld. 


Conn., Meriden—The Mt. Carmel Italian 
Roman Catholic Church, Springfield Ave., 
c/o D. Ricca, Pastor, is having preliminary 
plans prepared for the construction of a 
church on Springfield Ave. A steam heat- 


ing system will be installed in same. To- 
tal estimated cost, $100,000. Mardietti & 


D’Avina, 756 Main St., Hartford, Archts. 


West 


Eners., 


Conn., 
Sheldin, 
ceive bids about 
and installing a 
cluding 125 Ib. 


Hartford—fFord, 
60 Prospect St., 
March 1 for furnishing 
steam heating plant in- 
pressure H.R.T. boilers 
and 20,000 se ft. radiation for the Amer. 
School for the Deaf, 65 Garden St., Hart- 
ford. Total estimated cost, $60,000. 


Bison Ice & Coal 
construct a 2 story 
200-216 Rapin Pl. Ice 
will be installed in 
estimated cost, $50,000. 


suck & 
will re- 


N. ¥., 
Coe., Mic. 
branch 
making 
same, 


Buffalo—The 
plans to 
ice plant at 
equipment 
Total 


N. Y., New York—The Bellevue & Allied 
Ifospital, New York City, received bids for 
the installation of boiler pumps, ete., in 
the new boiler plant at the Fordham Hos- 
pital, from Chute, Thornton & Bailey Corp., 
2 East 13th St., $36,500: Kings Co. Heat- 
ing & Ventilating Co., 40 Boerum PI., $38,- 
750; Johnson Heating Co., $46,524, all of 
New York City. 


N. Y., New York—M. FE. Connelly, Pres. 
of Queens Boro, received bids for the con- 
struction of an automatic electric pump- 
ing station on Genesee St., from Fox & 
Renalls, 87 East 125th St., $177,281; J. L. 
Stegretto. 6103 18th Ave., $224,000; Ajax 
Drainage Conv. Corp., 60 Herkimer St., 
$227,000. : 


N. Y¥., New York—The Kelly Springfield 
Tire Co., 200 West 57th St., is having plans 
prepared for the construction of a 17 story, 
100 x 104 ft. office building on 7th Ave. 
and 57th St. A steam heating system will 
be installed in same. Total estimated 
cost, $2,000,000. I. Necarsulmer, 507 5th 
Ave., Engr. 


N. Y., New York—The Western Electric 
Co., 195 B’way, is having plans prepared 
for the construction of an 8 story, 200 x 
325 ft. warehouse on Hudson, West Hous- 
ton and Greenwich Aves. A steam heating 
system will be installed in same. 


N. Y¥., New York—Zipkes, Wolff & Kud- 
roff, Archts. and Engrs., 25 West 42nd St.. 
is preparing plans for the construction of 
a factory. A steam heating system will he 
installed in same. Total estimated cost, 
$150,000. Owner’s name withheld. 


N. J., Pennsville—Charles R. Peddle, 
Archt., 136 South 4th St., Philadelphia, 
Pa., will receive bids in a month for the 
construction of a 2 story, 75 x 125 ft. school 


in Salem Co., for the Bd. Educ. A steam 
heating system will be installed in same. 
Total estimated cost, $100,000. 


Pa., Johnstown—M. Lee Masterson, Supt. 
of Highways, will soon award the contract 
for the furnishing, setting up and erecting 
in place ready for service on ground owned 
bv city, one S800 yd... 3 unit asphalt 
plant, one 3,000 gal. portable steam melt- 


Ss 
Sq. 
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ing ket.le, 1 combination 40 hp. boiler with 
25 hp. engine and one 5 ton tendem steam 
or motor roller. Bidders asked for prices 
with or without approved air lift and run- 
ning trucks for any and all of said equip- 
ment. 


Pa., Philadelphia—Meubauer & Supourtz, 
Archts., 929 Chestnut St., will soon award 
the contract for the construction of a 1 
story, 92 x 100 and 36 x 115 ft. garage on 
Belfield Ave. and Broad St., for the Cross- 
town Realty Co. A steam heating system, 
pumps and tanks will be installed in same. 
Total estimated cost, $35,000. 


Pa., Philadelphia—Stewartson & Page, 
Archts., 318 Walnut St., will soon receive 
bids for the construction of a 4 story addi- 
tion to hospital for the Children’s Hospital, 
18th and Fitzwater Sts. A new power 
plant will be installed in same. Total es- 
timated cost, $100,000. Noted Aug. 26. 


Pa., 
Water 
award 


> 


of a 3 


Scranton—The Scranton 
Co., 115 Wyoming Ave., will soon 
the contract for the construction 
story, 80 x 100 ft. office building. A 
steam heating system will be installed in 
same. ‘Total estimated cost, about $200,000. 
Edward H. Davis and George M. D. Lewis, 
Union Natl. Bank Bldg., Archts. 


Pa., Shickshinny—The First Natl. Bank 
plans to construct a 3 story, 50 x 100 ft. 
bank on Main and Union Sts. A steam 
heating system will be installed in same. 
Total estimated cost, $100,000. 


Va., Roanoke—The Bd. Educ. is having 
plans prepared for the construction of a 3 
story high school on Park St. <A steam 
heating system will be installed in same. 
Total estimated cost, $450,000. H.C. Rich- 
ards, 1713 Sansom St., Philadelphia, Archt. 


O., Cleveland—The city 
struct a 2 


Gas & 


plans to con- 
story police station on East 37th 


St. and Orange Ave. <A _ steam heating 
system will be installed in same. Total 
estimated cost, $100,000. F. H. Betz, 601 
City Hall, Archt. 


O., Cleveland—The City Club of Cleve- 
land, c/o Francis Hayes, Hollenden Hotel, 
plans to purchase a site and build a club 
house on same. A steam heating system 


will be installed in same. ‘Total estimated 
cost, $200,000. 
O., Cleveland—The Cleveland Electric 


Illuminating Co., 75 Public Square, is hav- 
ing plans prepared for the construction of 
a 1 story boiler house at the foot of East 
70th St. S. M. Gallagher, 408 Illuminating 
Bldg., Engr. Total estimated cost, $100,000. 


O., Cleveland—W. S. Ferguson Co., 
Archts., 1900 Euclid Ave., will receive bids 
about Feb. 26 for the construction of a 6 
story, 100 x 200 ft. commercial building on 
East 61st St. and Euclid Ave., for G. A. 
Tenbush, Union Bldg. <A _ steam heating 
system will be installed in same. Total 
estimated cost, $400,000. 


O., Cleveland—W. S. Ferguson Co.. 
Archts., 1900 Euclid Ave., will soon award 


the contract for the construction of a 2 
story, 75 x 100 ft. factory on Payne Ave. 
and East 37th St. for the Amer. Registe: 
Co., 403 Long Ave. A steam heating sys- 


tem will be installed in same. Total esti- 


mated cost, $100,000. 


O., Cleveland—St. George’s Church, c/o 
J. KE. Potter, <Archt., 947 Leader-News 
Bidg., is having plans prepared for th: 
construction of a 2 story, 90 x 140 ft. school 


at East 67th and Superior Ave. A steam 
heating system will be installed in same. 
Total estimated cost, $100,000. 

O.,  Cleveland—St. Paul’s Episcopal 
Church, Rev. Walter R. Breed, pastor. 
East 40th St. and Euclid Ave., plans to 


construct a 1 story church. A steam heat- 
ing system will he installed in same. Total 
estimated cost, $200,000. 


O., Cleveland—The Second Presbyterian 
Church, c/o Rev. Paul F. Sutphen, pastor. 
2525 Stratford <Ave., plans to build a 1 
story church. <A_ steam heating system 
will be installed in same. Total estimated 
cost, $100,000. 


O., Cleveland—The Cleveland Railway 
Co., Leader-News Bldg., plans to construct 


a 1 story power sub-station near East 
105th St. and Euclid Ave. Estimated cost. 
$200,000. Mr. Radcliffe, Mer. L. P. Cro- 


celius, 700 Leader-News Bldg., Engr. 

O., Shaker Heights (Cleveland P. 0O.)— 
The Bd. Educe., Carl Palmer, 10111 
Euclid Ave., Cleveland, plans to construct 
a 2 story vrade school. A steam heating 
svstem will he installed in same. <A $300.- 
100 hond issue has been passed for this 
project. 
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Ind., Gary—The Co. Comrs. will soon 
receive bids for the construction of a 
tuberculosis sanitarium including a_ boiler 


house, ete., for Lake Co. 
steam heating system will 
same. 


A high pressure 
be installed in 
Total estimated cost, $300,000. 


Mich., Benton HWHarbor—The 
tion of Good Samaritan, c/o 
8-10 Sonner and Gray Bidg., 
a 2 story community house. 
ing equipment will be 
Total estimated cost, 


Mich., Detroit—The Dept. of Pub. 
will soon award the contract for the 
struction of a 2 story, 58 x 121 ft. steam 
power building and a 190 ft. brick stack 
for heating city buildings, on Macomb and 
Clinton Sts. A 150 kw. motor generator 
set, two 300 hp. boilers and one 600 hp. 
water tube boiler and a battery set pro- 
viding for 2 more will be installed in same. 


Congrega- 
H. S. Gray, 
plans to build 
Steam heat- 
installed in same. 
$100,000. 


Wks. 
con- 


John Scott & Co., 2326 Dime Bank Bldg.. 
Archt. Esselstyn, Murphy & Hanford, 810 


Marquette Bldg., Engrs. 


Mich., Detroit—The Detroit Lodge, Loyal 
Order of Moose, 40-43 Congress St., plans 
to construct a 3 story lodge temple on 
Cass Ave. and Elizabeth St. A steam 
heating system will be installed in same. 


Total estimated cost, $500,000. 
Mich., Lansing—The Novo Engine Co., 


702 Porter St., plans to construct a 1 and 
2 story foundry on Porter St. Electric 
motor for power and probably a hot blast 
heating system will be installed in same. 
Total estimated cost, $250,000. 

Mich., Pontiac—The Oakland 
Supervs. plan to build a 3 story, 46 x 176 
ft. jail addition on Wayne and Warren 
Sts. <A steam heating system will be in- 


Coe. Ba. 


stalled in same. Total estimated cost, 
$275,000. F. D. Madison, Royal Oak, Archt. 
il., Chicago—The Commonwealth Edi- 


son Co., 72 West Adams St., plans to con- 
struct a power plant in the Calumet Dist. 
Plant will be largest in their system, hay- 
ing a capacity of over 185,000 kva. Total 
estimated cost, $10,000,000 to $12,000,000. 
Marshall & Fox. 721 North Michigan Ave., 
Archts. Sargent & Lundy, 72 West Adams 
St., Engrs. 


il., Chicago—The Kewanee Boiler Co. is 
having preliminary plans prepared for the 
construction of a 10 story, 100 x 100 ft. 
salesroom and warehouse on Washington 
and Green Sts. A steam heating system 
will be installed in same. Total estimated 
cost, $500,000. S. N. Crowen, 30 North La 
Salle St., Archt. 


Wis., 


Menomonee’ Falls—The Farley 
Candy 


Co., 720 North Franklin St., Chi- 
eago, Ill, plans to build a 1 story, 300 x 
800 ft. chocolate factory. Steam heating 
and electric power will be installed in 
same. Total estimated cost, $300,000. 


Wis., Sheboygan—The Mikadon Amuse- 
ment Co., 1110 Washingon St., is having 
plans prepared for the construction of a 
1 story, 70 x 200 ft. theatre. A steam 
heating system will be installed in same. 
Total estimated cost, $100.000. Stanley F. 
Kadow, 451 Mitchell St., Milwaukee, Archt. 


la., Davenport—Roy France, Archt., 
Chicago, Ill., will soon receive bids for the 
construction of an 8 story, 128 x 152 ft. 
apartment hotel on 6th and Brady Sts., 
for the Hillerest Apartment Hotel Co. A 
complete refrigeration system will be in- 
stalled in same. Total estimated cost, 
$ 00,000. Clausen & Kruse, 316 Central 
Office Bldg., Engrs. 


la., Des Moines—R. FE. Bales, Secy. Ex- 
ecutive Council, State House, plans to 
build a 5 story, 65 x 175 ft. heating plant 
and warehouse with an 80 x 80 ft. wing, 
on the capitol grounds. Heating contract 


will he sub-let. Total estimated cost, 
$400,000. Canfield Eng. Co., 406 Flynn 
Bldg., Engrs. 

la.. Washta—J. K. McGonigae, Secy., 
will receive bids until March 16 for the 
construction of a 3 story, 58 x 102 ft. 


school. <A steam heating system will be 
installed in same. Total estimated cost, 
$100,000. W. EF. Hulse & Co., 210 Masonic 
Temple, Des Moines, Archt. 


Kan., Arkansas City—The city is hav- 
ing plans prepared for the improvement 
of the waterworks system, including dis- 
tributing reservoir and power unit for 
pumps and meters. Total estimated cost, 
$61,000. KE. B. Wilkinson, Engr. 

Kan., Coats—The city is having plans 


prepared for the construction of an elec- 
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tric transmission line from 
a distance of 13 miles. 
$24,000. G. L. Wright, Clk. 
& Co., 209 Ry. Exch. 
Mo., Engrs. 


here to 
IXstimated cost, 

W. B. Rollins 
Bldg., Kansas City, 


Pratt, 


Kan., Emporia—The State, c/o J. A. 
Kimball, will receive bids for the construc- 
tion of a 1 story power plant. Estimated 
cost, $70,000. R. S. Gamble, 1415 Fillmore 
St., Topeka, Engr. 


Mont., Dillon—Beaverhead Co. plans an 
election to be held April 23 to vote on 
$50,000 bonds for the construction of a 
central heating plant for county court- 
house, high school, dormitory and other 
county buildings. W. E. Chapman, Co. 


Engr. 

Mont., Helena—The Lewis & Clark Hel- 
ena Valley Irrigation Project plans to ir- 
rigate 40,000 acres by means of 45 miles 
of canals, and the purchase of 2 pumping 
plants now in operation. 
cost, $600,000. A. W. 


18 Kohrs 
Bldg., Engr. 


Verharen, 


Okla., Anadarko—The city voted $75,000 
honds to improve electric system and is in 
the market for Diesel engines to replace 
steam equipment. 


Ore., Scio—The city plans to construct 
a ecyclopean or rubble masonry dam flume 
and timber headgate, taking 47 second ft. 
of water from Thomas Creek, for pumping, 
light and power plant. Estimated cost, 
$38,427. <A. G. Prill, mayor. 


Ore., Wasco—H. S. Wall filed an applica- 
tion with P. A. Cupper, State Ener., 
Salem, for 500 second ft. of water to he 
taken from the John Day River near Early 
for the development of 600 hp. plant. Ap- 
plicant will construct a canal, 20 ft wide, 
and install a turbine water wheel. Total 
estimated cost, $57,150. 


Cal., San Diego—The Bureau of Yards 
& Docks, Navy Dept., Wash., D. C., will 
receive bids until March 1 for furnishing 
and installing complete power plant and 
electric generating equipment: including 
distribution systems for electricity and 
steam at the Marine Corps Base, here. 
Noted Feb. 9. 


Alaska, Petersbury—The city voted $75.- 
000 bonds, $25,000 of which is to be used 
for the construction of a light and power 
plant and $50,000 for the construction of 
a 2 story school house. Noted Oct. 14 

Alaska, Port Chatam—The Pacific Sea 
Products Association, Seattle, Wash., plans 


to build a 2 story cold storage plant io 
have a 2,000,000 lh. capacity. Estimated 
cost, $100,000. O. O. Hytum, Pres. 

Ont., Belleville—The Bd. Educ. plans to 


construct a 8 story collegiate 
vacuum steam heating system 
stalled in same. Total 

$350,000. A. MeGil, Chmn. 


building. <A 
will be in- 
estimated cost, 


Ont., Courtright—The town passed a 
$20,000 by-law for the construction of a 
waterworks system including deep wells, 
pumping machinery, pump house, mains, 


steel tank, ete. R. G. 


Ont., Dresden—The taxpayers authorize 
an expenditure of $20,000 for the construc- 
tion of waterworks system including deep 
wells, pumps, pump house and mains. Ad- 
dress J. T. Budgewater, Clk. 


Stewart, Clk. 


Ont., Sault Ste Marie—The School 
plans to build an addition to present 
school and a 2 and 3 
A vacuum steam 
installed in same. 
$412,000. 


Ba, 
high 
story technical school. 
heating system will he 
Total estimated cost, 


Ont., Toronto—The St. Clair Ave. Meth- 
odist Church, c/o F. L. Barker, 18 Oriole 
Gardens, plans to build a 1 story church. 
An electric operated organ and hot air 
heating system will be installed in same. 
Total estimated cost, $125,000. 


Ont., Weston—The town plans to install 
a gasoline driven fire pump as a standkey, 


750 imp. gal. pump against about 300 ft. 
head-38 stage driven by a 150 hp. marine 
engine. Estimated cost. between $8,000 
and $10,000. KE. A. James Co., 36 Toronto 


St., Toronto, Engr. 
Ont., Windsor—The Border Cities Hotel 
Co. is having plans prepared for the con- 


struction of a 10 story hotel on Ouellette 
Ave. A vacuum steam heating system 
will he installed in same. ‘Total estimated 


cost, $1,000,000. F. L. Howell, 17 Ouellette 
Ave., Secy. and Treas. Esenwein & John- 
son, Ellicott Sq., Buffalo, N. Y., Archts. 





Total estimated — 
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CONTRACTS AWARDED 


R. 1., Providence—The [Eastern Terminal 
Corp., 103 Federal St., New London, Conn., 
has awarded the contract for the construc- 
tion of a 280 x 500 ft, cotton warehouse on 
Springfield Ave., to the Aberthaw Constr. 
Co., 27 School St., Boston, Mass. A steam 
heating system will be installed in same. 
Total estimated cost, $200,000. 


N. Y., Brooklyn—The Standard Oil Co., 
26 B’way, New York City, has awarded 
the contract for the construction of a l 
story, 50 x 90 ft. power house on Calyer 
and Kingsland Aves., to C. C. Woodruff, 
213 10th St., Long Island City. A steam 
heating system will be installed in same. 
Total estimated cost, $26,000. 


. Y., Buffalo—The Philadelphia Rubber 
Co., 37th and Reed Sts., has awarded the 
contract for the construction of two land 
3 story factory, office, garage and buildings, 
including power house, to the Austin Co., 
16112 Euclid Ave., Cleveland, O. Total es- 
timated cost, $1,000,000. 


N. Y., New York—The 


‘ Bowman Realty 
Co., 225 West 49th St., 


will build a 4 story, 


100 x 200 ft. garage on B'way between 
131lst and 132nd Sts. A steam heating 
system will be installed in same. Total 


i 
$330,000. 


estimated cost, 
by day labor. 


Work will be done 


N. Y¥., New York—The Fiske Rubber Co., 
Chicopee Falls, Mass., has awarded the 
contract for the construction of a 20 story, 
64 x 150 ft. office building at 1765 B'way, 
to Fred T. Ley Co., 19 West 44th St. A 
steam heating system will be installed in 
same. Total estimated cost, $3,000,000. 


N. Y¥., New York—The Natl. Park Bank, 
32-484 Madison Ave., has awarded the 
contract for altering bank and office build- 
ing, to Mare. BHidlitz, 30 East 42nd St. A 
steam heating system will be installed in 
same. Total estimated cost, $600,000. 


N. J., Plainfield—S. Schwartz, 220 B’way, 
New York City, has awarded the contract 
for the construction of a 2 story, 100 x 150 
ft. theatre on Front St. and Waterbury 

to M. Shapiro, 52 Vanderbilt Ave., 

York City. A steam heating system 
be installed in same. Total estimated 
cost, $250,000. 

Pa., Philadelphia—The Evening Bulletin, 
Juniper and Arch Sts., has awarded the 
contract for the construction of a 7 story, 
S7 x 147 ft. office building addition, to 
Dovle & Co., 1519 Sansom St. Contract 
for installation of a steam heating system 


will he sub-let. Total estimated = cost, 
$500,000. Ix. V. Seller, 101 Juniper St., 
Archt. 


D. C., Washington—Frank C. 
Carrere & Hastings, Archts., 52 Vander- 
hilt Ave., New York City, will build a 12 
story, 200 x 200 ft. hotel, here. A steam 
heating system will be installed in same. 
Total estimated cost, $1,000,000. 


Lewen, ¢/o 


O., Cleveland—The Hydraulic Pressed 


Steel Co., Hydraulic Ave., has awarded 
the contract for remodeling the 1. story 
heat treating plant on Hydraulic Ave. to 
> R. Russell, Sincere Bldg. Estimated 


cost, $10,000. 


Ind., 


Indianapolis — The Indianapolis 
Power 


& Light Co. has awarded the con- 
tract for the construction of a 1 story 
power extension to H. K. Ferguson Co., 
1532 Euclid Ave., Cleveland, O. Estimated 
cost, $75,000. 


Mich., Detroit—The Amer. Electrical 
Heater Co., Woodward and Burroughs 
Sts., has awarded the contract for the con- 


struction of a 1 story, 60 x 417 ft. factory 
and boiler house on Commer and De- 
quindre Sts. to Conral Keller, 210 Moran 
St. One boiler will be installed in same. 


Total estimated cost, $35,000. 


Il., Chicago—Linstrom Smith & Co., 119t 
South Wabash Ave., has awarded the con- 


traet for the construction of a 1 story, 
120 x 250 ft. factory on Lake St. and Ked- 
zie Ave., to Jacoh Rodatz, 209 South La 
Salle St. A steam heating system will he 


installed 
$125,000. 


in same. Total estimated cost, 


Wis., Milwaukee—The Westinghouse 
Lamp Co., 165 B’way, New York City, has 
awarded the contract for the construction 
of a 4 story factory addition, to Stone & 
Wehster, 120 B'’way. New York City. A 
steam heating system will be installed in 
same. 


Total estimated cost, $400,000. 
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Wis., Sheboygan—The Vollrath Co., 
North Michigan Ave., has awarded the 
contract for the construction of a 1 story 
power plant, to, the Westinghouse, Church 
Kerr Co., Inc. Wall St., New York City. 
A steam’ created system ‘will be installed 
in same. Total estimated cost, $200,000. 


Minn., New Ulm—The Eagle Rolling Mill 
Co. has awarded the contract for furnish- 
ing rolling equipment, including boilers, 
crane and coal handler, to J. G. Robertson, 
2542 University Ave., St. Paul. Total esti- 
mated cost, $35,000. 


Minn., Minneapolis—The Bd. Educ. has 
awarded the contract for installing a heat- 
ing system in the proposed 1 story, 60 x 


194 ft. addition to the Whitney School, on 
19th Ave., N. E., to Bjorkman Bros., 712 
10th St. South, at $20,004 

Minn., Minneapolis— The Bureau of 
Buildings, Bd. Educ., has awarded the 


contract for installing a steam heating and 
ventilating system in the proposed 38 story, 
61 x 163 ft. addition to Calhoun School, on 
Girard Ave... to H. Kelly & Co., Plymouth 
Bldg., at $58,597. 


Kan., Cheney—The 
contr: vet for 
tion with the 
weiler Pump 
$4,000. 


city has awarded the 
installing pumps in connec- 
waterworks system, to Lut- 
Co., Rochester, N. Y., at 


Kan., independence—The Commercial 
Natl. Bank has awarded the contract for 
the installation of a heating system in the 
proposed 6 story, 70 x 140 ft. bank, to the 
Sell Orr Co., Independence. Total esti- 
mated cost, $150,000. 

Wyo., Casper—The city has awarded the 
contract for the construction of a water- 
gallery in the bed of the Platte River at 
pumping station intake and for the re- 
vision of pump station buildings, hauling 
and setting up machinery, to W. F. Hen- 
ning, $47,650. A semi Diesel internal com- 
bustion engine will be installed in same. 


Tex., Abilene—The 
tric Co. has 
construction 
the W. C. 
western Life 


Abilene Gas & Elec- 
awarded the contract for the 
of a new central station to 
Hedrick Constr. Co.. South- 
Bldg., Dallas, at $110,000. 
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Tex., Longview—The Longview Ice & 
Light Co. has awarded the contract for 
the construction of a new ice plant, to the 
W. C. Hedrick Constr. Co., Southwestern 
Life Bldg., Dallas. Estimated cost, $50,000. 


NEW INSTALLATIONS IN POWER 


Conn., Hartford—Wise & Npson, 36 Pearl 
St., is in the market for % yd. electric 
driven concrete mixer and a 50 hp., 3 ph., 
— — 60 cycle double drum electric 
10ist. 


N. Y., Long Island City—The Metal 
Stamping Co., 18th St. and East <Ave., is 
in the market for a steam driven air com- 
pressor, to have a 1,200 cu. ft. capacity 
and inclinable presses. 


N. Y., Norwich—The New 


York State 
Gas & Electric Corp. 


plans to construct a 


.10 unit, 3 ph. transmission line from here 


to Oxford and install a new Skinner gen- 
erating unit. O. KE. Wessel, Mer. 


Pa., Gouldsboro—H. C. Reiling is in the 
market for two 60 hp. steam boilers, one 
35 hp. steam engine and 1 dynamo. 


Pa., Philadelphia—The 
Reading R. R., llth and Market Sts., is in 
the market for complete electrical power 
house equipment to replace present equip- 


Philadelphia & 


ment in the 1119 Arch St. power house, 
also for air compressors, ditchers, wreck- 
ing crane and radiator valves. 


Pa., Pittston—Thomas W. Bentley 


is in 
the market for 100 5hp. 


electric motors. 


N. C., Moravian Falls—The Moravian 
Falls Milling & Power 


Co. plans to install 

a new turbine’ generator, etc. es 
Humphries, Mer. 

Mich., Milford—The Milford Electric Co. 

plans to construct a _ transmission line 


through the country reaching 4 villages 
and to install motors and transformers 
and have further development to water 
power. F. S. Hubbell, owner. 


Wis., Milwaukee 
Co., 913 1st Natl. 
market for a 16 hp. 


Robert L. Deisinger & 
Bank Bldg., is in the 
hoisting engine. 
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Wis., Rome—The Bark River Electric 
Service Co. plans to construct a 20 mi. 
transmission line. A. N. Becker, Supt. 


Minn., Alberta—The Southern Minnesota 
Gas & Electric Co. plans to install a 300 
hp. boiler and construct a 40 mi., 13,200 
and 6,600 volt transmission line. H. L. 
Nickels, Pres. and Mgr. 


Minn., Sunrise—The Sunrise Milling & 
Electric Co. plans to construct a 25 mi. 
new 6,600 volt transmission line. A. 
Spivak, Engr. 


Kan., Hanover—The Hanover Municipal 
Electric Light, Power & Water Plant plans 
to install a 325 kva. hydro-electric plant 
on the bank of the Little Blue River. Es- 
—€ cost, $75,000. Ray C. Walker, Chief 
ongr. 


Neb., McCook—The McCook Electric Co. 


plans to install one 500 kva. turbo con- 
densing generator. Alex. Speer, Secy. and 
Mer. 

Mont., Mansfield—The Mansfield Light 


& Power Co. plans to install a generating 
engine. Walter C. Coday, Mer. 


Okla., Laverne—Laverne City Light 
Dept. plans to install 2,400 volt alternators 


and transformers. Claude H. Arbuthnot, 
Supt. 
Ore., Keno—The Keno Power Co. plans 


to construct a 6 mi. transmission line and 
install a 800 hp. turbo unit. J. W. Kerns. 
Pres. and Mgr. 


P. R., Arecibo—The Municipal Electric 
Light Plant plans to construct an exten- 
sion to transmission lines and install a 75 
kw. generator and a 100 hp. Mietz & Weiss 
engine. J. M. Ginzaley, Supt. 


Ont., Campbellford—The Municipal Elec- 
tric Light Plant plans to increase trans- 
mission voltage to 6,600 in order to supply 
additional hp. to one of its present power 
users. J. F. McGregor, Acting Secy. 

Ont., Ottawa—The Mortimer Co., 259 
Sparks St., is in the market for one 15 hp. 
d.c. 500 volt motor compound wound, speed 
not more than 1,200 r.p.m. 
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of this Paper— 
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constitute the most comprehensive group of “live” opportunities 
to be found in any publication covering the power field. 


Each announcement represents a current want of a concern 
or individual in the industry with some element of profit in each 
for whoever can fulfill the need. 
sibilities, others are opportunities for more business; many are 
employment opportunities, while still others offer chances to buy 
going businesses, plants, 

“Searchlight” 
New opportunities find their way into this great want medium 
Regular consultation of the “Searchlight” pages 


each issue. 
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property, ete. 
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Some have money saving pos- 


constantly 
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changing. 
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should be as important to the careful reader as reading editorial 


articles of his particular liking. 
the other, the NEWS OF OPPORTUNITIES being offered in 
No one can afford to overlook opportunities. 


the industry. 


: “Think SEARCHLIGHT First” 
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